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= aa N connection with a psychological and sociological research 

ae project now being carried out on certain children in Indus- 
re = trial Schools and Reformatories, by Dr. M. L. Fick, Psy- 
<==) chologist, National Bureau of Educational and Social Re- 
search, and Dr. Felix Briimmer, Technical Adviser, Department of 
Social Welfare, it was considered desirable that the writer should under- 
take an anthropometrical study with special reference to body measure- 
ments in relation to nutrition and growth of the same individuals. 
Eurafricans are not being included in the psychological and sociological 
study, but owing to the fact that no anthropometric studies of Eurafri- 
cans have been made in South Africa (with the exception of Fisher’s 
studies on the Rehoboth Bastards in S. W. Africa) it is thought that 
a comparison of the Europeans with the Eurafricans, in the two separate 


* The detailed biometric constants upon which this paper is based are contained 
in Tables 5 and 6. These constants are derived from measurements taken at the 
Tokai Reformatory, Cape Province, South Africa, during December, 1937. 

Read at the meeting of the S. African Association for the Advancement of 
Science, July, 1938, held at Pietermaritzburg, Natal. 
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sections of the Reformatory, would be interesting. In all, measurements 
of 106 Eurafricans and 163 Europeans are discussed in this paper. 
The living conditions in the Institution of both these groups are 


good, that of the Europeans being superior. 


Dormitories are well-lit, 


airy and not overcrowded. The food is ordinary institution food, the 
approximate composition of which (per boy per day) being as follows :— 


Carbohy- 
Calories Protein (in grams) Fat (in grams) drates 
(in grams) 
Europeans ........ 3400 119 (38% from 75 (60% from 605 
animal animal 
sources) sources ) 
Eurafricans ....... 3200 128 (34% from 59 (28% from 537 
animal animal 
sources) sources ) 


These values are calculated from the official diet scale, from raw 
foods as purchased. There would be a certain loss in cooking and 
preparation. Recently (January, 1938) the amount of fat has been 
increased, as also the vegetables. 

The time spent in the institution varies from a few days to about 
five years. It was not possible to classify the boys according to length 
of time spent at the Institution. 

As far as the accuracy of information regarding the ages of the 
boys is concerned, that concerning the Europeans would be correct in 
the large majority of cases, as birth certificates are available for prac- 
tically all the Europeans. The position regarding the Eurafricans is 
most unsatisfactory, a large number of them not knowing their own 
ages. There is as yet unfortunately, no compulsory registration of 
births and deaths among non-Europeans in South Africa, except, since 
1923, in urban areas (Union Publ. Hith. Rept., 1937). All the Eur- 
african juvenile adults considered in this paper were born before 1923. 
An attempt was made by questioning the colored boys and by con- 
sulting the existing records to arrive at their approximate ages. They 
have been tabulated according to these approximate ages. 

The racial composition of the European group is largely Nordic, they 
being descended in the large majority of cases from the original emi- 
grants from Holland, the British Isles, France (Huguenots), and Ger- 
many, who have been coming to South Africa since 1652. There has 
been no large-scale immigration into South Africa from these countries 


Portu; 


durin 
are cl 
woulc 
Thee 
= the C 
Unior 
peopl 
TI 
extent 
Malay 
Asia, 
ps and A 
The 
the E 
The s 
Cape 
TI 
Cape 
were 
was ai 
Hotte: 
Europ 
Britis! 
Th 
small 
more 1 
Colore 
the Ca 
to con 
Easter 
Bantu 
be con 
= 


—_— 


EURAFRICAN JUVENILES 321 


during the last thirty years or so. One would consider that these boys 
are closely similar in racial make-up to “old American” stock. There 
would also be, in certain cases, a slight admixture of colored blood. 
The extent of this would be very difficult to determine. 


RACIAL COMPOSITION 


The following is a synopsis of paragraphs 1-10 of the Report of 
the Commission of Enquiry regarding Cape Colored Population of the 
Union (1937) in relation to the racial composition of the Cape Colored 
people :— 

The Cape Colored people are racially of mixed stock. To a large 
extent they are descendants of slaves, racially heterogenous, consisting 
partly of Negroes from East Africa and Madagascar, and partly of 
Malays and various others from the mainland and islands of southern 
Asia, all mingling at the Cape. A very limited amount of fresh Negro 
and Asiatic blood has also been added in recent times. 

The second constituent is formed by the aboriginal Hottentots (vide 
Dart, 1937, on Bush-Boskop race) who started entering the service of 
the European settlers who arrived from the middle of the 17th century. 
The slave-Hottentot infusions are very important constituents of the 
Cape Colored people. 

The third constituent in the racial composition of the Eurafricans or 
Cape Colored people is a European strain. In the early days Europeans 
were not averse to racial mixture. The scarcity of European women 
was an important aetiological factor in the causation of European-slave- 
Hottentot blending. Since the 17th century there has been an inflow of 
European blood, mainly from the male side, Dutch, German, French, 
Portuguese to a small extent, and from the early 19th century onwards, 
British in increasing numbers. 

This process of racial mixture still proceeds to-day, to a relatively 
small extent on the whole in the smaller centres and in the interior, and 
more markedly in the larger, especially coastal, centres with large Cape 
Colored populations. 

The slave, Hottentot and European are the main strains present in 
the Cape Colored, but there is a fourth strain of some importance due 
to contact with the Bantu. This mixture is taking place mainly in the 
Eastern and the Northern parts of the Union, where there are large 
Bantu populations. For further details the original Blue Book should 
be consulted. 


d 
n 

it 
h 
e 

n 

is 

n 

e 

3. 

i- 

r- 

iS 


322 HUMAN BIOLOGY 


TECHNIQUE AND MEASUREMENTS 


As far as technique of measurement is concerned, measurements 
were made according to the technique of the Iowa Child Welfare Re- 
search Station (McCloy, 1936; Meredith, 1936) with the exception of 
standing height, sitting height and chest depth. For standing height 
the subjects stood on a scale fitted with a stadiometer rod similar to 
that used by Franzen (1929). They were told to stand as tall as 


Vertex Height. 


European 
Eurafrican 
Negro (Herskovits,1927)—-—-- 
Chinese (Martin, 1928) 
170 
Height 
in 
CMe 
160 
Le 


Fic. 1. Curves ror GRowTH IN VERTEX HEIGHT FoR EUROPEANS AND Evr- 
AFRICANS. DATA FROM AMERICAN NEGROES AND CHINESE 
ARE INCLUDED FOR COMPARISON 


Eurafricans are smaller than Europeans boys at all ages. American Negroes 
are smaller than South African Europeans at the younger ages, but approach 
close to the Europeans from 19% years. 


possible, feet together, head in Frankfort plane and eyes horizontal. 
They did not lean against the rod. For sitting height they sat on the 
scale, their arms next to legs, hand on knees, the tibiae approximately 
vertical, knees together. The sacrum and thoracic region of the verte- 
bral column were pressed against the steel stadiometer. The position 
of the head and eyes were the same as for standing height. One does 
not consider that the above technique for measuring the heights is the 
most desirable, but as the scale had to be transported to the Reformatory, 
and as there was no apparatus for regular measurements at the Institu- 
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tion the above procedure had to be used. The chest depth was taken 
at the xiphoid level with large sliding callipers, at right angles to the 
vertebral column, the mean of extreme inspiration and extreme expira- 
tion being taken as the antero-posterior chest diameter. 

The circumference of upper arm flexed was taken with arm (left) 
at right angles to body, forearm supinated and arm muscles fully flexed, 
fist clenched. 

At the Reformatory the colored boys are weighed monthly — in 
most cases there is an appreciable gain in weight very soon after entering 
the Institution. This rather large increment in weight points to a state 
of chronic malnutrition before the boys get the good food and regular 
hours at the Institution. These monthly weighings will not be utilized 
in the present study. 

All measurements were taken in metric units: vertex height and 
sitting height accurate to 5 mm., all other measurements accurate to 
one millimeter. The weight was taken in kilogrammes, accurate to 40 
grams. The weights and all measurements were determined on nude 
subjects. 

The somatometric observations include weight, vertex height, sitting 
height, chest circumference, normal and expanded, circumference of 
upper arm, relaxed and flexed, chest depth, antero-posterior, at full in- 
spiration and at full expiration, transverse diameter of chest, biacromial 
diameter, bi-iliac diameter and bitrochanteric diameter. 


ight. European: - - —---------- 
Negro( Herskovits, 1927)- - - -- 
Eurafrican: 
Height - se 
in 
cm. a=. 
80 
Age: 164 173 183 19% 20% ~ 212 Years. 


Fic. 2. GrowtH Curves ror European Boys anp EurAFRICANS Boys IN SITTING 
Heicut. Data oN AMERICAN NEGRO INCLUDED 


The Europeans are bigger in all groups. In Eurafricans the fall at 20% 
years is ascribed to paucity of cases in this group. American Negroes have a 
shorter sitting height than the Europeans in the lower ages, but approach the 
Europeans very closely from 18% years. 
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The statistical constants calculated are the means, standard devia- 
tions, standard errors and coefficients of variation for each measurement 
in the age groups considered. The means were calculated in the usual 
way, not being grouped, as the numbers are rather small. In the case 
of the observations on the Coloreds, S.D.’s were calculated without 
grouping ; for the Europeans the S.D.’s were calculated from frequency 
distributions. Howells (1936) points out that a series of 50 is the 
smallest number in somatometric measurements of which the sigma’s 
could be accepted as affording any reliable information on group vari- 
ability. One realizes that measurements on a larger number of com- 
parable individuals would be more desirable, but in the present instance 
the numbers are unfortunately limited to those individuals in the 
Reformatory. The arithlog scale (Pearl, 1930; Fisher, 1917) is 
utilized to compare rates of growth in the various somatometric 
observations made. The boys are grouped according to ages, e.g. 16 not 
yet 17 years, 17 not yet 18 years, etc. In the graphs the ages are taken 
as 164%, 17%, 18%, etc. 


The accuracy of the measurements 


Although one did not do re-measurements on the juveniles studied 
with the object of calculating the reliability coefficients of the measure- 
ments, one feels that a discussion on accuracy of measurements is 
essential. 

Meredith (1937) discusses the reliability of certain measurements 
taken on eight- and nine-year-old white males. The coefficients range 
from .993 to .819 for the measurements made, in the following order: 
Stature (.993), bi-iliac diameter (.994), bitrochanteric diameter (.982), 
bicondylar diameter of the femur (.972), sitting height (.974), thoracic 
circumference (.977), girth of arm (.986), biacromial diameter (.819). 

From this evidence it is clear that certain measurements can be made 
with great accuracy. With the exception of standing and sitting height 
Meredith’s technique is the same as that used in the present study. 
One would suggest that anthropometrists should test out the accuracy of 
their measurements by calculating the coefficient of reliability. For 
instance one does not agree with Orford and Wells (1936) when they 
state “The evident constancy of the biacromial measurements warrants 
its use as a standard with which to compare other diameters of the 
trunk”. Their conclusion is reached on the fact that the range of 
measurements (taken on approximately 100 Bantu females) for the bi- 
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acromial diameter, is not very large. This conclusion is reached without 


calculating either sigma or the coefficient of variation. One cannot 


compare actual ranges in this way — the coefficient of variation must 
be considered, as this constant, although not quite perfect, is the most 
accurate measure we have to compare the relative variabilities of 
measurements. For my European group the C. of V. comes to 5.26 per 
cent in the case of the biacromial diameter and 2.53 per cent for stand- 


European :—— - -- -- — 
Chinese(Martin, 
Eurafrican: 
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Age: 165 174 184 193. 203 21k Years. 
Fic. 3. GrowTH IN WEIGHT oF EuROPEANS AND EURAFRICANS WITH A CURVE 
FOR CHINESE Boys FoR COMPARISON 


The Europeans are heavier than the Eurafricans at all ages. The same obser- 
vations are plotted in Fig. 4 on arithlog paper in order to show rate of increase of 
weight with age. The irregularity of the curves is ascribed to the small number of 
observations. 


ing height, while the range for biacromial width is only 6 cm. (34-40 
cm.) and that of standing height, 20 cm. (160-180 cm.). The fallacy 
of Orford and Wells’ argument is obvious on the basis of relative 
variability alone — but there is another objection to the biacromial 
width as “standard”. It is a very inaccurate measurement as is shown 
by Meredith — the reliability being the lowest of the skeletal measure- 
ments, in spite of the fact that he tried to get a constant measurement 
by standardizing the position of the scapulae when measuring the 
children. 
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As is pointed out by Todd and Lindala (1928) an unreliable 
measurement might show a very reasonable variability. For instance 
in my European group the coefficient of variability of the biacromial 
diameter is less than that of the bi-iliac width — while it is obvious that 
the bi-iliac diameter is a more stable and reliable measurement than the 
biacromial diameter. (Vide Meredith, 1937). An anthropometric 
observation can be considered reliable and stable only if (a) the 
coefficient of reliability is high and (b) if the variability is low. 


The measurements 


The weight. It is clear from Fig. 3, that the Cape Coloreds are 
lighter than the Europeans at all ages. Using the criterion, that the 
difference in means must be more than twice the standard error of the 
difference between the means, the differences are significant for the ages 
17%, 18% and 19%, these being the only statistically comparable ages. 
In order to compare the rate of weight increase the data were plotted on 
arithlog paper (Fig. 4). While the weight of the European group seems 
to increase fairly regularly and smoothly with age, that of the Colored 
fluctuates rather widely and does not increase regularly with age. This 
phenomenon would suggest strongly that extrinsic factors are respons- 
ible for the fluctuation (assuming that the sampling is adequate), as it 
is a general rule that weight increases with increase in age in individuals 
living under a normal environment. One would therefore ascribe the 
fluctuation to malnutrition due to inadequate food, and other inimical 
factors of environment. Fig. 3 also illustrates that Chinese boys (cited 
by Martin, 1928) are lighter than the Coloreds, while they are of the 
same height till about 18 years 9 months (Fig. 1) after which the 
Chinese are taller. 

The criterion of weight as an index of nutritional status has re- 
ceived a great deal of criticism during the last few years. One realizes 
that there are many objections to a height-weight-age, or height-weight 
standard as an index of nutrition. This question will be discussed more 
fully in a report which the writer is preparing on the Pretoria Nutrition 
Survey. 

Vertex height and sitting height. In these dimensions the Europeans 
are also significantly larger than the Coloreds. An interesting phenom- 
enon is observed in comparing my data with that of American Negroes 
(Herskovits, 1927). While the Negroes grow in height till nineteen 
and a half years of age it appears (Figs. 1 and 6) that the boys in 
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both my groups reach their maximum height at about 16% to 17% 
years and do not grow after this age (in height). This is shown more 
clearly in the arithlog figure (No. 6) than in Fig. 1. The same phenom- 


European: 
Eurafrican:---- 
100 
Sitting 
80) mer” 
79 
Weight. 
a 
a 
30F 
Dimensions in 
cm. 
Weight in Kg. 
Age: 16% 17% 18% 19% 20% ard 


Fic. 4. Srttminc Heicut, Wetcut, BrackoMIAL WiptH, AND CHEST WIDTH AT 
AGEs 16% To 21% YEARS ror EuropEANS AND EuRAFRICANS 


The arithlog grid is used. The variations in measurements are clear from the 


graph. 


enon is observed in the case of sitting height (Figs. 2 and 4). It would 
seem that maximum height is reached sooner in South African boys 
than in American Negro boys. This, however, requires confirmation 
from more data before we can be certain. There is a great fall in the 
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sitting height of the Coloreds at the age of 20% (Fig. 2). This is 
ascribed to the smallness of the number of cases. These four individ- 
uals appear to have longer legs than the others as their vertex height 


European 
Eurafrican:--—-- 
10; 
Knee 
90 
Circusference. 
70} 
35 
Bitrochan- 
terics 
Width. 
25+ 
30 
Bi-iliac 
Dimensions 
in 
centimetres. 


Fic. 5. Knee Wiotn, Normat Cuest CiRCUMFERENCE, BITROCHANTERIC WIDTH 
AND Bi-1L1ac DIAMETER ON THE ARITHLOG GRID 


The Europeans exceed the Eurafricans in all measurements except at 16% 
years in knee width, when they are about equal in size. 


does not show such a fluctuation. As far as the rate of growth in height 
is concerned it appears to be about the same for the two groups (Figs. 
4 and 6). On comparing the Eurafricans with Herskovits’ (1927) 
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data (Fig. 1) it is evident that the American Negro is taller (vertex 
height) than the Eurafrican at all ages. In sitting height the Negroes 
are taller than the Eurafricans from the age of about seventeen and a 
half years. 

Dimensions of the chest. The normal chest circumference is signifi- 
cantly larger in the European than in the Eurafrican boys (Fig. 5). In 
both groups there is a slight increase in circumference up to the age of 
twenty. If, in both groups, the increase in circumference at maximum 
expansion be expressed as a percentage of the normal circumference we 
get the results shown in Table 1. 


TABLE 1 


Percentage increase in chest circumference on expansion 


AGE EUROPEAN EURAFRICAN 
16 7-7 5-4 

17 6.9 5.5 

18 7.3 4.9 

19 6.4 6.1 

20 6.6 4.2 

21 6.1 2.0 


The expansion of the Europeans is relatively more than that of the 
Coloreds at all ages compared; i.e. the mobility of the chests of the 
colored boys appears to be less than that of the Europeans. 

The average chest depth, like the circumference (Figs. 5 and 6) 
increases slightly and regularly up to the age of 20% in both groups. 
The width (Fig. 4), however, does not increase regularly for the Euro- 
peans or Coloreds. For the Europeans it is more at 16% years, falls a 
little to 17% years and then increases fairly regularly to twenty years. 
In the case of the Coloreds it increases from sixteen and a half to 
nineteen years, falls a little at 20% and is bigger again at 21%4. One 
must realize that for the Europeans numbers are small for ages 16%4 
and 21%, and for the Coloreds, at ages 20% and 21%. Ignoring these 
averages the increase is regular. 

Measures of width of body. Biacromial width, bi-iliac width, bi- 
trochanteric width and knee width. In all these dimensions the Euro- 
peans are significantly larger for comparable ages (17%, 18% and 
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19%). In both groups the biacromial diameter increases with age, al- 
though very slightly (Fig. 4). The same may be said of the bi-iliac 
width of the Europeans (Fig. 5), but in the case of the Eurafricans 
there is a rather marked irregularity of growth. The increase in growth 
of the bitrochanteric width is not very regular for both groups (Fig. 5). 
As far as knee width is concerned it seems that the Europeans reach 


European: 
Eurafrican:---- 
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Fic. 6. CrrcuMFERENCE oF Upper Arm GirtH (UNFLEXED), Cuest Deptu 
(MEAN or INsprraATION AND FuLt EXPIRATION) AND 
STANDING HEIGHT FoR EUROPEAN AND EurRAFRICAN Boys 


The Europeans are bigger at all ages. 


the maximum growth at 17 years, while in the case of the Colored boys 
the knee width falls from 18 to 21 and is irregular for the ages 16 to 
19. In all these dimensions the Europeans are significantly bigger, ex- 
cept in the case of biacromial diameter, where, at the age 19, the dif- 
ference is not significant. 
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Circumference of the upper arm, flexed and unflexed. In both 
groups there is a definite increase in unflexed arm girth from the ages 
17% to 20%. (Fig. 6). It is interesting to note that while the dif- 
ference between European and Colored in normal arm girth is signifi- 
cant at ages 174 and 19%, it is not so at 18 years. Nor is there a 
difference between the flexed circumferences of the two groups at 18% 
years. Also, there is no significant difference in the amount of expan- 
sion of the muscles of the upper arm on flexion, between the two groups. 
Comparing the increase of girth on flexion, expressed as a percentage 
of the normal girth, we obtain the results shown in Table 2. 


TABLE 2 


Percentage increase in arm girth on flexion 


AGE EUROPEAN EURAFRICAN 


89 9.9 


17 9.3 10.8 
18 10.7 10.9 
19 9.4 9.4 
20 9.3 9.0 
21 10.6 13.2 


The relative increase in muscle girth is more for the Eurafricans, 
except at age 2014, than it is for the Europeans. One would suggest 
that this phenomenon is due to the fact that the Eurafrican boys start 
hard manual work at a far earlier age than the European, and that their 
musculature is developed, perhaps at the cost of growth in general size. 
In this connection a dynamometer study of the actual muscular strength 
of these two groups would be very interesting. 


THE VARIABILITY OF THE TWO GROUPS 


The material in the available literature which agrees most closely 
with my material is Fischer’s (1913) work on the “Boer-Hottentot” 
Rehoboth Bastards. Fischer’s original publication not being available, 
I am citing from Wagner (1932). 

Fischer concludes that “oc” and “v” (coefficient of variability) are 
not reliable as measures of variability. Wagner points out that Fischer’s 
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classification of the material into a “Hott-group”, a “Eu-group” and a 
“middle group” would lead to a decreased variability in each of the 
groups as compared with the group as a whole. Theoretically the F, 
generation or hybrids, should be more variable than the F,, or the 
original “pure” lines crossed. Fischer realizes that his hybrids are far 
from being homogeneous, thus supporting the theory of greater varia- 
bility in hybrids, and yet then divides them into four groups, including 
one of whose ancestry nothing is known. Wagner calculates the “v” 
of the whole hybrid group with the result that the mean “v” has in- 
creased and has also increased for ten of the individual fourteen 
characters measured, compared with the “middle group”. Comparing 
“vy” of the hybrids with that of 100 males from Baden (also from 
Fischer) Wagner finds, for the most part, a greater variability for the 
hybrids. 

In the following tabulation the comparable coefficients of variability 
in Fischer’s data and my own, for certain characters, are shown :-— 


Observation Rehoboth Male Eurafricans S.A. 
males Badeners Europeans 

Vertex height.......... 4.14 2.31 3.65 2.53 

Sitting height.......... 3.90 sacs 4.58 3.49 


In the above observation the hybrids show greater variability than 
the Europeans who may be regarded as a relatively pure strain in both 
cases, the South Africans possibly being slightly more heterogenous 
than the Badeners. 

Davenport (cited by Wagner, 1932) points out that if two reason- 
ably “pure” parent races are crossed, the variability of the hybrids will 
be greatest in the characters which differed most widely in the parent 
races. Let us apply this theory to my data. It would be reasonable to 
assume that the Cape Coloreds are predominantly a mixture of Euro- 
peans and small-sized people such as the Bush-Boskop race (Dart, 
1937), slaves, Malays, etc. 

Comparing the average variabilities of the two groups (Tables 3 
and 4) one finds that the Coloreds are more variable in weight — the 
variability being most probably increased by the factor of malnutrition 
to which the Coloreds are more exposed before entering the Institution 
than the Europeans — and also in arm girth. The factor of malnutri- 
tion would also increase the variability in the girth of the muscles. 
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But the growth of the skeleton is only affected by very gross malnutri- 
tion, especially growth in height being made at the expense of the other 
organs (Roberts, 1935). It is therefore suggested that probably the 
greater variability in height, vertex and sitting, chest width, bi-iliac 
width and bitrochanteric width in the Coloreds is due to their hybrid 
racial composition. 


TABLE 3 
Colored variability more than Europeans 


MEASUREMENT MALE COLORED MALE EUROPEAN 
C. of V. C. of V 
WE, 11.56 9.42 
Bitrochanteric width ...............006. 4.70 4-45 
TABLE 4 


MEASUREMENT MALE COLORED MALE EUROPEAN 
C. of V. C. of V 
Chest circumference (normal).......... 4.20 4.40 
Chest circumference (expanded)........ 3.97 4.34 


That the Bush-Boskop race (Dart, 1937) is small of stature is well- 
known. Seiner (1912, quoted by Dart) found adult males to be 155.4 
cm. in height, while Dart finds the average figure for adult males to be 
155.8 cm. Also in dimensions such as biacromial width (33.0 cm.) 
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bicristal diameter (23.4) and bitrochanteric diameter (27.4) the adult 
Bushmen males described by Dart are smaller than the Coloreds. 
S.D.’s and C.V.’s are not available from Dart’s data. 

It is interesting to note, however, that in chest circumference (nor- 
mal and expanded) and in chest depth the Coloreds are less variable, 
than the Europeans. Dart states that the dimensions of the male 
Boskop chest corresponds with the adult European, with the exception 
that the transverse diameter is reduced, the chest being therefore more 
primitive. In my data also the chest width is more variable in the 
Coloreds, suggesting this as a definite point on which the original stocks 
making up the Cape Coloreds differed. Dart’s evidence also suggests 
that the variability in chest circumference and chest depth is not in- 
creased in the hybrids because the parent stocks did not differ very 
much in these characters. 

The variability of the biacromial diameter is less for Coloreds than 
for Europeans, as also the knee width. It would appear, according to 
the interpretation of variability as suggested by Davenport, that these 
characters were not very great points of difference in the original 
stocks. Out of thirteen characters measured, the Eurafricans are more 
variable in eight. 

Wagner (1932) points out that the Rehoboth women show a great 
variability, much greater than that in Norwegian women (from 
Schreiner, 1924) in the lower-arm/upper-arm index, among other in- 
dices. He suggests that it is probably in length of lower arm (and of 
hand) that the original Hottentots and Boers varied most. Drennan 
(1930) points out that the Negro radius is relatively and absolutely 
longer and therefore more simian, than that of the European, while 
the Bushman is intermediate between the Negro and European. This 
therefore fully supports the contention of Wagner. Unfortunately we 
do not have “v’s” for comparison of these characters. 

It should be noted, in connection with the so-called “Bushmen” and 
“Hottentots” that it is better to call them the Bush-Boskop race (Dart, 
1937) or Khoisan (Schapera, 1930) as it is becoming increasingly 
evident that they are not two racial groups but are themselves hybrids. 
I have compared the Cape Coloreds with the Khoisan because it appears 
to me that the Eurafricans are mainly a mixture of European-Khoisan, 
with smaller infusions of other blood. Dart’s interesting monograph 
should be consulted for more details about the Bush-Boskop people. 
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DISCUSSION AND CONCLUSIONS 


In this study it is found that the Colored boys are significantly 
smaller than comparable Europeans, except in upper-arm girth at 18%, 
the expansion on flexion of the upper-arm musculature, and in the case 
of biacromial diameter at the age of nineteen and a half. One would be 
inclined to ascribe the fluctuation in weight and muscle girth in the case 
of the Coloreds, as compared with the Europeans, as being due to an 
unfavorable environment, notably malnutrition, as usually malnutrition 
effects the soft tissues first. 

In relation to the skeleton it would seem that the small size is 
probably due, to a great extent, to hereditary factors. But then again, 
we cannot be dogmatic. Man has certain hereditary potentialities, but 
does he not need an optimum environment to develop these qualities 
fully and completely? Numerous studies (Sanders, 1935) have clearly 
shown that there has been a tendency for man’s stature (and also his 
weight) to increase since the early part of the nineteenth century. And 
can this increase in size be interpreted except in terms of an improved 
environment, better housing, better food, more rest, less hard manual 
work for the growing child and more facilities for recreation? Brock 
(1932) finds that in all European countries there has been an increase 
in average stature during the last 30-50 years, of 2.4 to 3.7 cm. And 
the causes of this increase? To quote: “Besonders sind wohl drei in 
Betracht zu ziehen : eiweissreichere Ernahrung (zunehmender Fleisch- 
verbrauch in allen europaischen Landen wahrend der letzten Jahr- 
zehnte!) weniger kérperliche Arbeit, mehr geistige Betatigung”. 

Even if the Cape Colored boys are small, due to hereditary factors, 
no one can deny the unpleasant fact of their chronic malnutrition pre- 
vious to entering the Institution. 

In connection with the expansion of the chest in the two groups 
the Colored boys seem to have less mobility of the thorax. Has this 
any relationship to the prevalence of pulmonary tuberculosis in the 
general colored population ? 


SUMMARY 


1. Somatometric measurements of 106 Eurafricans (Cape Colored) 
and 163 European male juvenile adults are compared. 

2. The Europeans are significantly larger in all measurements ex- 
cept in arm girth at 18% years, biacromial diameter at 1914 years, and 
increase in girth of upper arm on flexion at ages 17%, 18% and 19%. 
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3. It is suggested that the smaller size of the Eurafricans is primarily 
hereditary, but that chronic malnutrition before coming to the Institu- 
tion has also played a very important part in stunting their growth. 

4. The need for more research in South Africa into problems of 
race, of growth, and nutrition, especially in man, is stressed. 

This work was done during my tenure of a research grant from the South 
African Council for Educational and Social Research (Carnegie Fund) to which 
body I wish to express my appreciation. I also wish to thank Dr. Peter Cook 
for introducing me to the arithlog graph, Professor Dighton Stammers for 
his encouragement and helpful criticism of the manuscript and Professors R. A. 
Dart and M. R. Drennan and Dr. E. G. Malherbe for their interest in the project. 
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AGE OF FATHER AND SURVIVAL OF 
OFFSPRING! 


BY J. YERUSHALMY’ 


== IS difficult to obtain a reliable and accurate measure of 
=| reproductive capacity of humans. In general terms, how- 
= jj ever, it is known that the power of procreation is not con- 
= stant throughout life. For females, there exists an upper 
age limit beyond which reproduction terminates; for males there ap- 
parently is no upper age limit. There is evidence also that fertility in 
both sexes declines gradually with advancing age. Some indication of 
the relationship between age of parents and reproductive capacity is 
shown in Table 1 reproduced from a paper by Pearl (1). 


TABLE 


Probability (chance in 100) of annual births in Budapest by quinquen- 
nial age groups of father and mother 


AGE OF AGE OF MOTHER 
FATHER 20-24 25-29 30-34 35-39 40-44 45-49 


20-24 35.0 27.3 22.8 

25-29 40.7 33.9 25.8 22.1 16.0 a 
30-34 33.2 30.8 22.7 18.4 7.4 1.8 
35-39 31.1 26.0 22.3 17.5 8.7 08 
40-44 25.0 21.4 17.3 15.7 8.0 1.3 
45-49 19.7 18.9 14.1 10.8 5.6 LI 
50-54 12.5 10.2 3.7 0.4 
55-59 11.2 7.6 3.0 0.3 


* Reproduced from Table 10 of Raymond Pearl (1). 


1From Child Hygiene Studies, Division of Public Health Methods, National 
Institute of Health, U. S. Public Health Service, and the Division of Maternity, 
Infancy and Child Hygiene, New York State Department of Health. 

*The author is indebted to Miss S. Elizabeth Sheerar of the Division of 
Maternity, Infancy and Child Hygiene of the New York State Department of 
Health for her assistance in the construction of the tables and charts. 
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An inspection of Table 1 shows that fertility in females declines 
continuously with advancing age for every age group of father. In 
males, fertility is low for the very young fathers, is highest at ages 
25-29 and thereafter declines with increasing age. This pattern is 
evident for every age group of mother. 

It is of interest to inquire into the qualitative variations in fertility 
by age of parents. Such inquiry would be concerned with the vitality 
of the offspring and would require, therefore, a reliable and accurate 
measure of vitality. It is difficult to obtain an index for qualitative 
fertility entirely free from the effect of environmental factors. One 
reasonably adequate index might be expressed in terms of a pregnancy 
wastage rate, i.e., the number of abortions and miscarriages per 1,000 
pregnancies. However, it is not readily possible to obtain reliable figures 
on the number of abortions and miscarriages. Furthermore, such data 
as may be obtained are complicated by the factor of voluntary termina- 
tion of pregnancy. Consequently, stillbirth and neonatal mortality rates 
may be accepted as an index (admittedly crude) of qualitative fertility. 

In a previous study (2) the variations of the neonatal mortality rate 
by order of birth and age of parents were investigated. One table 
in the above paper which presents neonatal mortality rates by age of 
parents is reproduced in Table 2. This table is based on over 82,000 
births which occurred in New York State, exclusive of New York City, 
in 1936. 

A comparison of Tables 1 and 2 is instructive. The ages of the 
parents at which fertility is high are those at which the neonatal mortality 
rates are low and the ages of low fertility are the same for which neo- 
natal mortality is high. Thus the pattern of the neonatal mortality rates 
by age of parents is generally opposite to that of the fertility rates. This 
is especially marked with respect to age of father. The neonatal mor- 
tality rates by age of father when age of mother is kept constant (the 
rates along any column) are high for young and for old fathers and 
low for fathers aged 25-34. 

The editor of “The Lancet” in discussing the material given in Tabie 
2 expressed difficulty in accounting for the observation that 


“neonatal mortality for mothers of the same age is high for young fathers, 
lowest for fathers aged 25-29 and then increases with age of father. Social 
differences may again play some part or, as Yerushalmy hints, there may be 
biological implications in the figures, age having some effect on the repro- 
ductive vitality of fathers ....” (3). 
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In the same discussion the statement is also made that “social environ- 
ment probably has less effect upon the incidence of stillbirths than upon 
the incidence of early mortality.” 


TABLE 2 


Neonatal mortality rates* by age of mother and age of father for 
legitimate births in New York State (exclusive of New 
York City), 1936 


3 AGE OF MOTHER 
ACEOF TOTAL Under 4o and 
20 20-24 25-20 30-34. «35-30 


Total 30.5 34.2 28.3 25.9 32.4 36.6 47-9 
20-24 32.9 33.8 31.2 35-3 cas ne 
25-29 25.4 30.1 24.5 24.1 39.4 53.6 
30-34 29.6 32.6 27.9 29.8 28.1 
35-39 32.1 418 30.3 21.8 34.9 36.1 ie 
40andover 37.7 30.5 29.2 31.3 38.0 47.9 
Values of P** 14 OI 05 -13 .29 


* Deaths of infants under 1 month per 1000 live births. 
** By the chi square method. 


Fortunately, the official publications of the Division of Vital Statistics 
of the United States Bureau of the Census present two separate tables 
of live births and stillbirths by age of parents (4). By combining the 
data from the two tables stillbirth rates by age of parents may be ob- 
tained. Since the material concerns stillbirths instead of neonatal deaths, 
the effect of the social environmental factor is reduced. In addition, the 
very large number of births available yields relatively stable rates. 


STILLBIRTH RATES BY AGE OF PARENTS 


Table 3 shows the distribution by age of parents of over ten and 
one-half million live births which occurred in the United States Birth 
Registration Area in the five year period 1931 to 1935. 
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The largest number of births occurred to mothers aged 20-24 who had 
nearly one-third of all the births. Mothers in their twenties accounted 
for well over one-half of all the births. 

Slightly over one-fourth of all the births were to fathers aged 25-29 
and nearly one-half of the fathers were between the ages of 25 and 34. 
The largest number of births in any single subdivision by age of both 
parents occurred to mothers 20-24 and fathers 25-29. This group 
accounted for 13 percent of all the births. 

When the mother was under 25 years of age the peak of the births 
occurred when the father was in the age group next higher to the age 
of the mother while for mothers aged 25 years and over the largest 
number of births occurred when the two parents were in the same age 
group. 

For over 3 percent of the births the age of the father was not stated 
while for only three-fourths of 1 percent of the births the mother’s age 
was not known. The proportion of births for which age of father was 
unknown was extremely high when the mother was very young (40 
percent for mothers 10-14 and nearly 10 percent for mothers under 20). 
This excess is doubtless due to illegitimate births. 

Table 4 presents the distribution of stillbirths and stillbirth rates per 
1,000 total births (including stillbirths) by age of parents in 5-year age 
groups. The rates are shown graphically in Figs. 1 and 2. Fig. 1 pre- 
sents the variation of the rates with age of father in the various sub- 
divisions by age of mother. Fig. 2 shows the variation of the rates with 
age of mother for the various classifications by age of father. 

The total rates by age of mother started high for young mothers 
(38.4), dropped to a minimum for mothers aged 25-29 (29.9) and in- 
creased continuously thereafter with age of mother. The rate for the 
oldest mothers (60.2) was twice the minimum rate. 

The stillbirth rates by age of father presented practically an identical 
picture. This variation is not due entirely to the correlation between the 
ages of the two parents, since the same trend is evident when the age of 
mother is held constant. Thus, for example, for births to mothers aged 
20-24 the stillbirth rate was high for the youngest fathers (40.2), de- 
creased with age of father to a minimum for fathers aged 30-34 (26.6), 
and thereafter increased with age of father to a maximum for the oldest 
fathers (42.5). This pattern was present for every age group of mother. 
The rate was a minimum in most rows for fathers aged 30-34. The fact 
that in the total rate the minimum was recorded for fathers aged 25-29 
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AGE OF MOTHER 
25-29 
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STILLBIRTHS PER 1000 TOTAL BIRTHS 


AGE OF FATHER 
Fic. 1. Rates (per 1000 BirtHs) sy AGE oF FATHER IN 
THE VARIOUS SUBDIVISIONS OF THE BirtHS BY AGE OF MOTHER. 
U. S. RecistraTIon AREA 1931-1935 


STILLBIRTHS PER 1000 TOTAL BIRTHS 


AGE OF MOTHER 


Fic. 2. Rates (PER 1000 TotaL Brrtus) sy AGE oF MOTHER IN 
THE VARIOUS SUBDIVISIONS OF THE BirtHS BY AGE OF FATHER. 
U. S. Brats RecistRaTION AREA 1931-1935 
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is due to the more favorable distribution of the ages of the mothers for 
that age group of fathers. 

When the rates are followed along any of the columns in the table, 
that is, when age of father is held constant, the same pattern of the 
variation of the rates by age of mother is observed. The ages of the 
two parents are, therefore, shown to be independently correlated with 
the stillbirth rate. It is noteworthy that the relationship is relatively 
more marked for young fathers than for young mothers, while in the old 
ages it is more pronounced for the mothers than for the fathers. 

The stillbirth rates were extremely high for those births in which 
the age of either or both parents was not stated. The high rates for 
the births for which age of father is not known reflects the known fact 
that illegitimate births have a higher stillbirth rate than legitimate births. 
The fact that the rates were high when father’s age was known and age 
of mother not stated is explicable on the assumption that physicians 
record the statistical information more completely for live births than 
for stillbirths. 

The U-shaped pattern of the variation of the rates with age of 
parents, that is, the high rates for young and old parents and low rates 
for the intermediary ages, was present for every subdivision of the ages 
of the parents except one. The exception was when age of father was 
not stated. In this case, the young mothers did not show any disad- 
vantage in comparison with the older mothers. The rate was lowest for 
the youngest mothers and increased continuously with advancing age 
of mother. It is probable that the age distribution of the fathers of the 
births to these youngest mothers was more favorable than that of the 
fathers of the births to the older mothers. 


Sex of infant 


It is well known that the stillbirth rate is considerably higher for boys 
than it is for girls. It is, therefore, desirable to investigate whether the 
variation by age of parents is present irrespective of sex of infant. 

The relation of parents’ age to the sex ratio (male births per 1,000 
female births) has been studied by a number of investigators, and 
recently by Ciocco (5) who showed that the variations of the sex ratio 
with age of either parent when the age of the other is held constant are 
irregular. Only by grouping the parents in very broad age groups 
(under and over 30 years) is it noticeable that there is a slight decrease 


. 


350 HUMAN BIOLOGY 


in the sex ratio with age of parents. This decrease is present for either 
parent also when the age of the other is held constant, as can be seen 
from Table 5. 


TABLE 5 


Sex ratios, U. S. Birth Registration Area 1931-1935 


AGE OF AGE OF FATHER 
MOTHER Under 30 Over 30 ; Total 
Under 30 1057-4 1053.6 1056.1 
Over 30 1056.1 1051.5 1051.7 
Total 1057.3 1052.4 1054.7 


It is obvious that the slight differences in the proportions of males 
born to parents of various ages are not of sufficient magnitude to be 
responsible for the differences of the stillbirth rates observed above. 
That the age of the parents is related to the stillbirth rates of both boys 
and girls can be seen from Table 6 and Figs. 3 and 4. 

The stillbirth rate was 24 percent higher for boys than for girls. 
The excess in the rate was present for every age group of mother and 
for every age group of father as well as for every combination of the 
ages of the parents. However, the general pattern of the variations of 
the rates with the age of one of the parents when the age of the other is 
kept constant is very similar for both sexes. Likewise, the differences 
in the rates by age of parents are relatively of the same magnitude for 
both sexes. 

With but few exceptions, the lowest rates for each subdivision of 
the ages of either parent were recorded for both sexes in the same age 
groups. The lowest rate for boys (28.6) was recorded for mothers 
20-24 and fathers 30-34. The lowest rate for girls (23.4) was recorded 
in the same age combination of the parents. 


PREMATURE BIRTHS 


The problem of premature birth is deserving of special consideration : 
first, because prematurity constitutes the major part of the problem of 
stillbirths and neonatal deaths, secondly, because a number of these births 
presumably are due to the fact that the fetus is not strong enough to be 
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carried to full term. For the latter reason these births might represent 
a better index of qualitative fertility than do stillbirths and neonatal 
deaths. 

Reliable information on the incidence of premature birth for the 
entire country is not available. The following discussion is based on 
the 1936 (over 82,000) births in New York State exclusive of New 
York City. These births were tabulated according to the physician’s 
statement on the birth certificate as to whether the birth was full term or 
premature. Such a classification is not altogether satisfactory. It suffers 
from the fact that it is not based on an objective criterion of pre- 
maturity. In addition it does not afford a sufficiently graded classifica- 
tion. Furthermore, in order that the rates should be more stable, a much 
larger number of births than the 82,000 available is desired. The 
following notes are presented therefore merely as indications which 
must be substantiated by further study. 

Table 7 presents the incidence of premature births per 1,000 total 
births (including stillbirths) by age of parents in broad age groups. 


TABLE 7 


Incidence of premature births per 1000 total births (including stillbirths) 
by age of parents. New York State (exclusive of 
New York City) 1936 


AGE OF FATHER 
Under 35 and 
25 25-34 over Total 


Under 25 61.2 48.9 57-5 
25-34 58.2 48.3 : 49.8 
35 and over 166.6 64.4 69.7 

Total 61.2 48.9 55.6 


The incidence of premature birth by age of mother as well as by age 
of father followed a similar trend to that of the stillbirth rate with high 
incidence in the young and old groups and lower incidence in the in- 
termediary group. This pattern is evident for each row and for each 
column, that is, these differences in incidence by age of one of the parents 
are independent of the age of the other parent. 
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There was a distinct difference in the variability of the incidence of 
prematurity between the two parents. The incidence for the older 
mothers was considerably higher than that for young mothers, while 
for fathers a reverse trend was noted; the incidence for old fathers was 
slightly lower than that of young fathers. Hence, in the case of the 
variation of the incidence of premature birth with age of parents, the 
relationship is more pronounced for young than for old fathers and for 
old than for young mothers. The highest incidence was recorded for 
the group consisting of the youngest fathers and the oldest mothers. 

In addition to incidence it is of interest to consider the mortality of 
the premature by age of parents. This may be measured by the number 
of premature stillbirths and neonatal deaths per 1,000 total premature 
births (late fetal and neonatal mortality of the premature). This rate 
was very high. Over 53 percent of the prematurely born infants did 
not live to be one month old. When the premature births were sub- 
divided into the various ages of the parents the numbers in each classi- 
fication became too small to show reliable differences. However, when 
they were combined into the broad age groups of under and over 30 
the rate increased with the ages of both parents independently, as may be 
seen from Table 8. 


TABLE 8 


Late fetal and neonatal mortality rates of premature births per 1000 total 
premature births, by age of parents. New York State 
(exclusive of New York City), 1936 


AGE OF AGE OF FATHER 
MOTHER Under 30 30 and over 
Under 30 478.2 542.2 

30 and over 569.9 593-7 


That the incidence and mortality of premature births are not the 
only factors which are responsible for the variation of the stillbirth and 
neonatal mortality rates with age of parents can be seen from Table 9 
which presents the late fetal and neonatal mortality rates by age of 
parents for full term births only. 
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TABLE 9 


Late fetal and neonatal mortality rates, by age of parents. Full term 
births in New York State (exclusive of New York City), 1936 


AGE OF FATHER 


Under 50 and 
20 20-24 25-20 30-34 35-39 40-44 45-49 over Total 
Under 20 17.0 25.3 26.3 26.4 nn _ nes 25.1 
20-24 14.0 27.2 22.3 #250 266 241 24.4 
25-29 .-- 358 258 243 289 37.7 37.7 49.0 26.7 
30-34 327 285 339 284 339 245 31.3 
35-39 wee --- 801 304 355 424 576 439 408 
goandover ... => a7, Ge 20 61.5 


Total 162 27.55 248 26.1 328 400 8 51.6 54.8 20.6 


* Based on less than 1000 cases. 
** Less than ten births. 


The variations of the rates for full term births with age of both 
parents were considerable. The higher the ages of the parents, the 
higher was the rate. This increase in the rate was again independent of 
the correlation between the ages of the two parents. 

It may be of interest to note one difference between the rates for full 
term births and the incidence of prematurity by age of father. The full 
term births of the young fathers did not show the handicapping observed 
in the incidence of premature birth or in the stillbirth rates for the 
entire group. 

If these results would be substantiated by further study they would 
indicate that the high stillbirth rates associated with the young ages of 
the father are due almost entirely to the high incidence of premature 
births while the high rates associated with the older ages of father are 
the result of the high incidence of prematurity as well as the high rates 
of the full term births. 


SUMMARY 


Stillbirth rates by age of parents for the five year period 1931 to 
1935 in the United States Birth Registration Area are presented. It 
is shown that there is a marked relation between the stillbirth rate and 
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the age of each parent. The relationship is found to be independent of 
the correlation of the ages of the two parents. 

The variation of the rates with the age of either parent when the 
age of the other is kept constant is in the form of a U-shaped curve. 
The rates are high for young and old parents and low for the inter- 
mediary ages. This pattern is present for both boys and girls. 

Figures for New York State (exclusive of New York City) are 
presented which show that the incidence of premature birth by age of 
parents follows a similar trend to the stillbirth rate. In this case the 
relationship is more marked for young than for old fathers. 

The late fetal and neonatal mortality rates for full term births are 
also closely related to age of parents. The pattern is similar to that of 
total stillbirth rates with the exception that in the case of full term 
births the rates for young fathers are relatively low. 
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BODY-BUILD AND DIAGNOSIS OF 
SCHIZOPHRENIA 


BY H. GRAY 


The Medical Clinic, Stanford University School of Medicine, San Francisco; 
The Behavior Research Fund, Institute for Juvenile Research, Chicago 


=SJHE problem of constitution in its relation to medical science 
| may be defined as the extent to which gross body type is 
==) correlated with immunity and susceptibility to various 
==] diseases. I have the greatest confidence in the ultimate pro- 
ductiveness of research in this subject.” (Hooton) Defeatist scepticism 
in medical circles has received the studies of disease by measurements of 
body build. Some of the queries heard are worth answering. 

Is this anatomical approach of use to physicians? Yes, surface and 
bony anatomy, long thought a need for surgeons only, has for a decade 
been more and more applied in studies of constitutional disease, which 
becomes ever increasingly important with the conquest of infectious 
disease. Anatomy is revivified by applied anthropology. 

Is suitable technic available? Yes, in the laboratory of the physical 
anthropologist. Improvements and extensions are being frequently re- 
ported in the anthropological literature. Too often medical men have 
adopted obsolete methods and then lamented that the results were useless. 

Are the resulting values on patients sufficiently different from nor- 
mals to be distinguished? Yes, (a) if suitable normal controls be 
traced in the literature or be provided for publication in accessible 
medical journals. And (b) if the observations on patients be treated 
not merely by the average but by showing the variability of that average 
due to chance; thus the interpretation of any difference of that mean 
from other means is no longer dependent on clinical guess but can be 
estimated in terms of precise probability. Such an estimate, while based 
on mathematics, often needs no knowledge of calculus and could well be 
included in medical searching. 

Are series of patients better than suitable single cases strictly studied ? 
How often we see one patient cited as warrant for a far-flung hypothesis, 
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then another patient is adduced as disproof. Clearly, a series is necessary 
when one case is not crucial. Generalization from the unique is easier, 
often necessary for immediate treatment, and best for assessment of a 
mental or physical process. But in more chronic states analysis of the 
multiple factors may be advanced less by seriatim study than by studies 
of series. 

Are significant differences, when found, explicable in terms of dis- 
ease causation? Consider the untold space in good journals filled with 
numerical values on temperature, pulse, respiration, weight, blood- 
constituents, and cruder quantitations ; how often they are admitted by 
the author tacitly or explicitly to be (a) “essentially negative”; (b) 
inexplicable but thought worth record. So with constitutional observa- 
tions, they are sometimes not demonstrably significant and sometimes not 
explicable. But, as in other fields of biology, pragmatic record of fact 
commonly antedates elucidation. 

The general topic of build and disease, the literature, and methods of 
measurement and analysis, can be dispensed with for the present pur- 
pose ; any worker along these lines can find details in my previous paper. 


MATERIAL AND MEASUREMENTS 


Subjects. White males between 20 and 8o years in state institutions, 
the schizophrenics and convicts in Illinois, the manic-depressives in 
Illinois and California. Excluded were those suffering from physical 
defects or diseases apt to affect build. The use of the convicts may be 
questioned: does the social non-adaptability of the convict affect or 
result from his constitutional type? Is there any common denominator 
in the non-adaptability of the convict and the schizophrenic? Answers 
can hardly be given at present, but it is claimed that the convicts afford 
the most suitable control series published. 

Diagnoses. Here it will be demonstrated that there are differences 
of body-build in schizophrenics both in its several clinical types and in 
relation to other conditions. Demonstration of such associations between 
build and diagnosis is not claimed to show causation. To do that, further 
work will be necessary. 

The psychiatrist may object that division into schizophrenic and 
manic-depressive groups is arbitrary at present; the reply is that initial 
diagnoses were imperative, and made by the psychiatrists, were free from 
danger of bias which might easily have ensued if the build student had 
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undertaken to define also the mental state. The set-up was therefore 
unbiased, and the resulting differences are therefore validly associated 
with the initial diagnostic grouping on the whole. In some individual 
instances, any build association certainly appears absent, but these ap- 
parent exceptions, which might be interpreted as defects of build-theory, 
may alternatively be ascribed to defects of diagnosis, such as those 
objected to at the beginning of this paragraph. That objection, in short, 
contributes nothing to the solution of the diagnostic difficulty, whereas 
the method proposed contributes evidence supporting that of prior 
advocates of build-mind relationships. 


Age. In the prior paper was shown the extent to which adult age 
changes need to be considered in interpreting build changes. Here those 
precepts will be followed whenever the number of patients is adequate. 

Though the range of age was the same for each of the four clinical 
types of dementia precox, the average age varied. Beginning with the 
youngest we have: 

Years Number 


36.3 
37-5 
43-7 
45-4 
38.9 


Basal Tables. The original measurements on the patients, and even 
the frequency distributions will be omitted here owing to their bulk. The 
reduced data are recorded in four tables of constants, one for each 
clinical type of schizophrenia. (Tables 1, 2, 3, 4.) The constants for 
the total series of 328 men can be found in the prior paper- 


GROUP COMPARISONS 


Comparisons. For each physical trait, average for one group will be 
contrasted with the average for another. The groups considered are: 
Schizophrenics, type vs. type 
Schizophrenics vs. convicts 
Schizophrenics vs. manic-depressives. 


Schizophrenics, type vs. type. Since three of the four types have 
each 50 or less subjects, they are not split into smaller age-groups, but 
each type without regard to age is compared successively with the whole 
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TABLE 1 


TABLE OF CONSTANTS 
Age = 36.3 years (20-80) 


Schizophrenia, Catatonic 


N = 50 


Illinois Racial Stocks: All White 
Measurements metric and without clothing 

Measurement Mean + PE DPE 

Weight ink. 63.940 .964] 10.102 -681] 15.800 1.092 

Stature inmm. s 1692,200 5.579] 58.482 3.945) 3.456 +233 

Sitting height Si 892.800 2.698] 28.287 1,908] 3.168 .214 

Chest Circumf. c 881,800 5,928] 62.143 4,192] 7.047 478 

Trans. T 298,200 2.492] 26.123 1.762] 8.760 

Ant. post. AP 218.500 1.686] 17.671 1.192] 8.087 +549 

Module ChM | 261.580 1.773] 18.590 1.254] 7.107 +482 
Shoulder Biacromial | BA 377.900 1-837] 19-253 1.299] 5-095 345 

Pelvis Bicristal BC 290-600 1-294] 13-566 -915| 4-668 

Head Length L 192-460 +628] 6-579 +444] 3-418 *231 
Breadth B 155°700 +549] 5-755 *3e8! 3-696 *250 
Height OH 128*460 +524] 5-492 *370| 4°275 289 
Module CM | 158°960 +361] 3°784 *255| 2°380 "161 

Face Height MN | 125*780 -695| 7°286 5°792 
Breadth Bz 141°561 5°940 4°196 
Module FM | 134-010 °536| 5°563 4951 +283 

Nose Height NH 56°020 378] 3°967 *268| 7082 
Bre NB 37°040 2°771 +7481 °507 

w/S 37,800 6,453 .435/ 17.071 1,185 

$i/S 52.840 132] 1.389 2,629 177 

52.240 .432| 4.528 -305| 8 .668 .589 

t/s 17.970 .163/ 1.712 9.529 .649 

AP/S | 12.994 1,158 -078| 8.912 

ChM/s} 15.500 4.119] 1.251 -084] 8074 2548 

Above - named BA/S | 22.366 4.118] 1.237 2083} 5.532 374 
measurements BC/S| 17.198 .084 -878 -059] 5 205 
in percent of L/S 11.386 .045 +467 2031} 4.104 277 
Stature B/S 9-234 040 4.4494 304 
OH/S 7.622 .038 2396 027} 5.193 351 

CM/S 9.416 032 2333 2022] 3.537 239 

MN/S| 7.374 042 +437 -029| 5 #22 401 

BZ/S 8-388 043 2031] 5 373 367 

™/S 7-931 037 *026| 332 

NH/S| 3.268 24 +017] 74679 $21 

NB/S 2-191 016 *167 7 639 518 

IndexChest 72.700 .599] 6.277 2423] 8 634 
Trunkbread 76.640 4.705 2317] 6.239 416 
Cephahc /L 81.080 403] 4.228 285] 5214 353 
Facial 89 .031 4.978 2339} 5.591 382 
Face/Head 65.380 2384] 4.024 e271] 6 155 Al? 
Pace/Head B 91-020 337] 3-502 2239] 3 848 2263 
66-540 610] 6.394 2431] 9 609 654 
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TABLE 2 
TABLE OF CONSTANTS 
Schizophrenia, Hebephrenic Age = 37.5 years (20-80) N = 204 
Illinois Racial Stocks: All White 


Measurements metric and without clothing 


MeasuRemMeNT Mean + PE SD PE cv 
Weight ink. 61.706 416] 8.819 ~294] 14.291 
Stature inmm 1682-647 3+150| 66-704 2227] 3-964 °133 
Sitting height Si 884-877 1-685] 35-600 1-192) 4-023 +135 
Chest Circumf. c 867-255 2736] 57-945 1-935] 6-683 +224 

Trans T 284-755 1-045] 22-128 -739| 
Ant. AP 216-975 -907] 19-117 +642) 8-811 
Module |ChM / 2535-163 +827) 17-421 +585) 6-881 232 
Shoulder Biacromial | BA 374-892 +944] 19-999 -668} 5-335 
Pelvis Bicristal- BC 290-407 -872| 18-472 617] 6-361 *213 
Head Length L 191-127 +359] 7-538 3-944 *133 
Breadth B 154-898 +294] 6-188 3-995 *135 
Height OH 128-957 5-553 4°306 *147 
Module CM | 158-228 +224] 4°653 2°941 *100 
Face Height MN | 124°850 +359] 7°538 *254| *204 
Breadth Bz 140°290 +282) 5*907 +199] "142 
Module 232°700 +264] 5°546 +187) 4°179 141 
NB 


55°600 196} 4°105 *138) 7 383 *250 


Nose 
Breadth 36°270 129] 2°712 7°478 °254 


2246 
Above - named BA/S 22 .293 058} 1,235 5 541 186 
measurements BCc/s 17,271 2046 973 5 635 2189 


in percent of L/S 11,374 ,026 .549 .018| 4.828 163 
Stature B/S 9,226 024 .500 .017| 5417 183 
CH/S 7.673 ,.017 2353 4 605 157 

CM/S| 9.420 4.178 142 

MN/S 021 .450 .015| 6 059 205 

8.345 .428 ,014] 5131 173 

7.898 018 4 691 159 

NH/S 3.263 013 .270 ,009| 8 262 281 

NB/S 2.158 8 .764 298 

Index Chest AP/T| 75,213 302] 6.369 .214| 8 468 286 
runkbreadth |BC 77.225 .248| 5.244 .175| 6.790 228 
Cephahc /L 81-159 200] 4-214 5.92 175 
Facial 89-120 254] 5-316 2179] 5 865 «202 
Face/Head L Li 65-455 4-292 2145] 6 557 
Face/Head B 90-635 3-251 +110} 3598 121 


e 
w/s 36.696 222] 4,698 12,803 
Si/S 52,601 061 1,297 2,466 083 
c 51.598 3,628 7,031 2236 
T/S 17,198 1,337 7.773 262 
AP/S 12.905 056 1,188 9 203 
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TABLE 3 
TABLE OF CONSTANTS 
Schizophrenia, Paranoid § Age = 43.7 years (20-80) N = 42 Schizc 
Illinois Racial Stocks: All White Illinoi 


Measurements metric and without clothing 


Measurement Mean + PE SD +s PE CV £ PE M 
Weight ink. w 63.786 1.242] 11,935 .878| 18.712 1,424 Weig 
Stature inmm. s 1669.762 6.517] 62.611 4,608] 3.750 Sta 
Sitting height Si 886.667 3.434] 32.998 2.428) 3,722 274 Sittin 
Chest Circumf. c 893.571 8.414] 80.846 5,949] 9.048 Chest 
Trans. T 297.143 2.333] 22.418 1,650] 7,544 .558 
Ant. post. AP 223.667 2.332] 22.405 1,649] 10.017 2745 
Module ChM | 264,000 2.222] 21.346 1,571] 8.086 .599 
Shoulder Biacromial | BA 380.333 1.933] 18.570 1,367] 4,883 Shou! 
Pelvis Bicristal BC 294,381 2.013] 19,341 1,423] 6.570 .486 Pelvi: 
Head Length L 190.833 .718} 6.900 .508| 3.615 Head 
Breadth B 154.786 6.452 .475| 4.169 .307 
Height OH 129.817 .515] 4.891 .364| 3.768 
Module CM | 158.415 .396] 3.755 ~280] 2.370 0177 
Face Height MN | 124.310 .784| 7.532 .554] 6.059 Face 
Breadth Bz 140.167 .534] 5.130 .378| 3.660 
Module FM 132.452 .525] 5.047 .371| 3.811 
Nose Helghe NH 54.786 .476| 4,575 8,351 .619 Nose 
Breadth NB 37.071 .319] 3.066 8.270 2613 
38.595 .730] 7.013 16.409 1.400 
53.190 .125] 1.205 2089} 2.265 2167 
53-619 .551] 5.296 -390| 9.877 .734 
18.069 .146] 1.406 .103} 7.782 .576 
13.421 .156] 1.496 2110} 11.145 
15.771 .135] 1.299 .096] 8.238 2610 
Above - named 22.800 .098] .943 .069| 4.138 
measurements 17-607 lll] 1.062 .078| 6.034 446 med 
in percent of 11-436 .053 -513 038} 4.490 2331 in pr 
Stature 9.317 .060 6.155 Stat 
7.752 037 2354 -026| 4.571 
9.498  .039 2373 3.929 2293 
7-460 .051 -491 6.580 
8.398 .044 +419 4.988 
7.943  .039 4.704 2347 
2.231 .022 -216 .016] 9.689 .720 
Index Chest 74,310 5,556 7.477 553 Ind 
Trunkbreadth |BC 77,357 .448] 4,307 5,568 .411 
Cephalic 81.381 .494] 4,751 5,838 
Facial 88.881 ,.636] 6,114 6,879 
Face/Head L 65.310 .441] 4,234 ,312| 6,483 
Face/Head B 90.524 .357] 3.431 252] 3,790 
68.119 .829] 7,967 586] 11,696 
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TABLE 4 
TABLE OF CONSTANTS 
Schizophrenia, Simple Age = 45.4 years (20-80) N = 32 
Illinois Racial Stocks: All White 


Measurements metric and without clothing 


Measurement Mean + PE SD + PE cv 
Weight ink. wW 60.625 1.219] 10.222 .862] 16.861 1.461 
Stature inmm. s 1681.875 9.276] 77.799 6.559] 4.626 
§ height Si 887.500 4.309] 36.142 3.047] 4.072 0344 
Chest Circumf. 880.625 7.558] 63.391 5.344] 7.198 

Trans. T 292.813 3.309] 27.753 2.340] 9.478 2806 

Ant. post. AP 222.161 2.090] 17.250 1.478] 7.765 2669 
Module ChM | 261.323 2.239] 18.483 1.583] 7.073 +609 
Shoulder Biacromial | BA 370.750 2.027] 17.002 1.433] 4.586 2387 
Pelvis Bicristal BC 291.063 1.929] 16.175 1.364] 5.557 470 
Head Length L 194.565 .765] 6.314 2541] 3245 +278 
Breadth B 155.726 .716| 5.912 3.796 +326 
Height OH 128.567 .707| 5.738 4-463 
Module CM | 159.633 4.385 2382] 2+747 2239 

Face Height MN | 127-790 .991] 8.184 6-404 
Breadth Bz 139-597 5.630 482] 4.033 +346 
Module FM 133-919 651] 5.374 413 0344 

Nose Height NH 56-677 510] 4.207 +360] 7 424 0639 
re NB 36-484 2-404 +206] 6-588 

w/S 36.000 .643] 5.397 2455] 14.991 1.292 

52.719 .lozj 1.273 2107] 2.414 +204 

52.469 .434| 3.640 -307| 6.937 -588 

t/s 17.669 .199] 1.667 2141] 9.437 +803 

AP/S | 13.194 .126| 1.038 -089| 7.867 +678 

chm /s| 15.577 .130] 1.072 2092] 6-883 


Above - named BA/S 22.056 .141} 1.185 2100} 5.371 0454 
measurements BC/S| 17.344 .105| .882 5.084 +430 
in percent of L/S 11.553 .052 3.697 0317 
Stature B/S 9.276 .062 512 -044| 5.517 0474 


IndexChest 74.306 5.954 .510} 8 p12 
runkbread 78.688 .547| 4.584 5.825 
Cephahe B/L 80-129 467] 3.858 4.815 
Facial 91.855 629] 6.842 .586| 7.448 
Face/Head L 65.613 .534] 4.404 .377] 6.713 578 
Face/Head B 89-710 387) 3.195 .274) 3.561 


te 
| 
OH/S 7.637 .048] .389 .034] 5.090 
CM/S 9.487 .046 376 -033| 3.960 0345 
Rays 7.603 .067 -552 .047| 7.262 
Bz/s 8.303 .053 5.285 0454 
™/S 7.958  ,.050 5.213 
NH/S 3.306 .032 2262 .022] 7.938 
NB/S 2.168 .022 8.499 0733 
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series of 328 schizophrenics. The results can be condensed as follows. 
The catatonic type shows not one significantly different trait. The 
simple type is significantly longer in the head. The hebephrenic type is 
significantly narrower across the chest, both absolutely and relative to 
stature. 

The paranoid type exhibits marked physical deviations from the 
whole, all toward the so-called pycnic or lateral build. Listing only the 
traits for which the differences between paranoid mean and total mean 
exceed 3 PE, we find that transverse chest breadth and chest module 
(the mean of breadth and depth), both absolutely and relative to stature, 
is big in the paranoids. Also bi-acromial shoulder-breadth relative to 
stature and bi-cristal pelvic breadth relative to stature, i.e. the trunk is 
broad at both top and bottom. Also sitting-height relative to stature, 
ie. the trunk is long relatively, or legs short relatively, a condition op- 
posite to the eunuchoid and therefore suggestive of hyper-gonadism. 
Apart from this suggestion, we cannot explain why these differences 
should exist. 

Schisophrenics vs. convicts. As a parallel to an earlier paper com- 
paring manic-depressives with convicts, comparison is now made between 
schizophrenics and convicts. The convicts are used as a sample of the 
same regional and economic strata, in which respects at least they provide 
a fitter control than army data. The schizophrenics are used without 
regard to psychiatric type. As basis of reference we take our convict 
data. Having regard to age, we make 3 sets of comparisons: (a) for 
all ages together, (b) and (c) for shorter age-periods, as follows: 


Years Average Number 


years 
(a) Schizophrenics ............. 20-80 38.9 328 
20-80 33.9 587 
(b) Schizophrenics ............. 20-40 31.3 180 
(c) Schizophrenics ............. 40-60 46.6 139 


All three age-groups yielded similar results ; that is, significant differ- 
ences between schizophrenics and convicts were manifested by one age- 
group for 5 items, two age-groups for 10 items, and all three groups 
for 18 items. The sum is 33 significant items out of the total 42 items, 
i.e. 79 percent. The schizophrenics were smaller than convicts in about 
half the items, larger in the other half; the particular characteristics are 
arranged in Table 5. 
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TABLE 5 
Schizophrenics vs. convicts 
SCHIZOIDS SMALLER SCHIZOIDS LARGER 
Aboiiets Relative Absolute Relative 
to stature to stature 
ee Ww W/S Head breadth ...... B B/S 
Ss Head height ....... OH OH/S 
Sitting-height ..... Si Si/S Head module ...... CM CM/S 
Chest circumference C C/S Face height ....... MN/S 
Chest transverse... T T/S Face breadth....... BZ/S 
Chest anterior- 
posterior ........ AP AP/S___ Face module ....... FM/S 
Pelvic breadth ..... BC aan Pelvic breadth ..... BC/S 
Nose height........ NH NH/S_ Nose breadth...... NB/S 
Indices 
Deep chested....... AP/T 
Feminine trunk 
breadth ratio..... BC/BA 
Round headed. ..... B/L 
Broad face/head ... BZ/B 
Broad nose........ NB/NH 


It is curious that certain of the schizophrenic differences from con- 
victs are in the same direction as deviations in the manic-depressives 


previously reported. That is, both psychoses were: 
Smaller than convict controls in: Larger in: 


Sitting-height Si, Si/S Head breadth 
(eunuchoid ) 
Chest-transverse T, T/S Pelvic breadth 
(narrow-chested) (feminine) 
Chest index 
(deep-chested ) 


Trunk-breadth index 
(feminine) 


B, B/S 
BC/S 
AP/T 


BC/BA 
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Schizophrenics vs. manic-depressives. 
take as basis of reference our manic-depressive data. The treatment is 
identical. Having regard to age, we make three sets of comparisons: 
(a) all ages pooled, (b) and (c) for the vicennial age-periods, as follows: 


(a) Schizophrencis vs. ......... 


manic-depressives .......... 


(b) Schizophrenics vs. .......... 
manic-depressives .......... 


(c) Schizophrenics vs. .......... 
manic-depressives .......... 


Instead of convicts, we now 


Years Average Number 
years 
20-80 38.9 328 
20-80 48.8 105 
20-40 31.3 180 
20-40 30.5 26 
40-60 46.6 139 
40-60 51.1 52 


Again all three age-sets yielded congruous conclusions. The schizo- 


phrenics were smaller than the manic-depressives in 16, larger in 10 
items ; details in Table 6. 


TABLE 6 


Schizophrenics vs. manic-depressives 


SCHIZOIDS SMALLER 


SCHIZOIDS LARGER 


Absolute Relative Absolute Relative 
WwW W/S 
Chest circumference C C/S 
Chest transverse... T T/S Head height ....... OH OH/S 
Chest anterior- 
posterior ........ AP AP/S Head module....... CM/S 
Chest module ...... ChM ChM/S Face length........ MN MN/S 
Shoulder ......... BA re Face module ...... FM/S 
Dolichocephalic . L hain 
Long nosed ....... NH NH/S 
Index Indices 
Flat chested ....... AP/T Feminine trunk.... .... BC/BA 
Rounder head...... oon B/L 
Long faced........ MN/BZ 
Long faced ........ MN/L 
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The bi-cristal diameter may be specially noticed. In the paper on 
manic-depressives, the statement was made: “The breadth of the pelvis, 
not only in millimeters BC but also in proportion to stature BC/S, and 
further in proportion to the shoulder breadth BC/BA, is to be empha- 
sized, because in the literature so much has been asserted about exces- 
sive breadth of pelvis in precisely the contrary group the schizoids.” 
The statement can now be amplified with our new data; using all ages 
together, and taking 587 convicts as basis to which we refer alternately 
328 schizophrenics and 100 manic-depressives, we find the differences 
and critical ratios (CR = difference divided by its probable error) to 
be as follows: 


BC Schizophrenics larger than convicts by 1.7 mm. with CR 2.2 
Manic-depressives larger than convicts by 5.2 mm. with CR 4.0 


BC/S __ Schizophrenics larger than convicts by 0.3 per cent with CR 7.6 
Manic-depressives larger than convicts by 0.4 per cent with CR 6.3 


BC/BA Schizophrenics larger than convicts by 1.44 per cent with CR 6.2 
Manic-depressives larger than convicts by 1.00 per cent with CR 3.3 


These values are sufficiently striking. Put into words, as against 
convicts both psychoses showed abnormally broad pelves, with the 
schizoids the less abnormal; that is the schizophrenics showed smaller 


excess in BC and BC/S than did manic-depressives. It may seem 
strange that in the trunk-breadth ratio BC/BA, the schizophrenics 
showed larger excess over convicts than did the circular psychoses ; this 
paradox is due to the schizophrenics having undeveloped bi-acromial 
diameters, BA averaging 4.2 mm. less than convicts, while the manic- 
depressives had broad shoulders, BA averaging 2.5 mm. more than 
convicts. 


SUMMARY 


Body-build in 328 schizophrenics, subdivided into the four psychiatric 
forms, is documented by tables of means and variabilities. Giving due 
respect to human variability (so often ignored), the averages show that 
a number of physical traits differ to a statistically significant extent. 

Contrasted with each other, the four psychiatric types of schizo- 
phrenia exhibit some distinctive differences in physique. Catatonics are 
built like schizophrenics as a whole, the simple type diverges only in 
being dolichocephalic, and hebephrenics only in being narrow across the 
chest. More marked divergences are visible in the paranoids: bulky 
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chests, broad shoulders, trunk as a whole broad, relatively short legs; 
in sum pycnic, perhaps hypergonadal. 

Contrasted with convicts found in the same general environment and 
so assumed as approximations to normal build, the schizophrenics 
(grouped and compared in age-classes) show plain physical aberra- 
tions. They are smaller in about half the traits measured, and larger 
in half. 

Contrasted with the manic-depressive psychosis, again age for age, 
the schizoids deviate indubitably, being smaller in half the items, larger 
in the other half. 

The shoulder-breadth, pelvic-breadth, and the ratio between these 
two ends of the trunk, are specially commented on for the two great 
psychoses as against non-psychotic man. 

The rationale for the associations shown between body and mind 
cannot unfortunately be proven at present. Nevertheless, the measure- 
ments as condensed and tabulated are worth putting on record, and also 
offer some aid in differential diagnosis. According to the diagnoses 
subject to comparison at a particular time, one must examine a varying 
assortment of traits. For discriminating schizophrenia from manic- 
depressive the set will be composed differently from the set selected to 
separate out say the paranoid from other types of schizophrenia. 
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OBSERVATIONS ON THE SIZE AND POSITION 
OF THE NUTRIENT FORAMEN 
IN THE RADIUS 


BY S. IDELL PYLE 


The Samuel S. Fels Research Institute, Antioch College, 
Yellow Springs, Ohio 


FSSSTECENTLY we have been seeking for landmarks in long 
- By bones which can be used as points of reference when one is 
| B =|) Studying growth changes within the cortex. It occurred to 
== =] us that nutrient foramina might be useful for this purpose 
since they are not difficult to identify in X-rays which show bone detail. 
In practice it has been quite easy to locate the foramen in the radius in 
consecutive X-rays of young children, and it has been a useful point 
from which to measure the growth of the distal portion of the bone. 
The puzzling feature in an X-ray of the foramen is its size which 
is so much greater than one would anticipate from the adult dried bone. 
The canal through which the vessels pass usually traverses the cortex 
obliquely although they enter through a fairly small round foramen. 
This canal plus the superficial cortical groove through which the vessels 
approach the foramen of course photographs as a continuous channel. 
After some study one can identify the proximal border of the foramen 
proper as a rounded, thickened point. Text-book illustrations are of 
little help in this determination, although they describe foramen position 
in some detail. The problem then is to establish a point of reference in 
the nutrient cortical groove which can be identified in consecutive X-rays. 
I took these problems to the late Dr. T. Wingate Todd, as I have taken 
others repeatedly in the past, and was graciously permitted again to use 
his excellent collection of human skeletal material to study foramen form 
and position, and to compare the foramina on young wet specimens with 
the X-rays of them. The findings substantiated points which we thought 
we were identifying with some satisfaction in the X-rays of the Fels 
Research Institute children. The writer is indebted to the late Dr. T. 
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Wingate Todd and Dr. L. W. Sontag for the use of the bone material 
and the X-rays included in this study. 


THE MATERIAL 


The entire collection of skeletons of male and female whites between 
eighteen and forty-five years of age at death in Hamann Museum, was 
examined, and fifty pairs of unblemished radii for each sex were selected. 
All pairs — some ten or twelve — having unilateral or bilateral multiple 
foramina were discarded. Next, twenty radii from Dr. Todd’s collection 
of young skeletal material between birth and thirteen years of age were 
chosen in order to compare the dimensions and location of the foramina 
in the X-ray with the actual specimens. The X-rays of living children 
are those taken routinely under Dr. ‘Sontag’s direction on Fels Research 
Institute children. The children included were those who had had 
X-rays at three- or six-month intervals from birth to five years of age. 
These young foramina were studied to see what developmental features 
one might expect as the bone enlarges. 


MEASUREMENTS MADE 


Two measurements of radial size were made — length measured 
according to Schultz’s technique (2) and the “over-all” length through 
the longitudinal axis of the bone measured with small spreading calipers. 
A third dimension was studied tentatively — the distance through the 
mid-longitudinal axis. We intended to see what degree of cupping one 
might anticipate by subtracting this measurement from the over-all 
length. The measurements were completed but were not found to be 
practical since the carpal articulations on the distal articular surface 
varied so widely. 

The first measurement was made to compare our results with those 
of previous investigators (1). The second measurement was thought 
to represent most nearly the radial dimension one would get from the 
X-ray shadow of it. 

Two “foramen distances” were tried out — the distance from the 
proximal end of the radius to the center of the foramen and the distance 
from the proximal border of the foramen to the distal end of the radius. 
The second measurement was used. The nutrient vessels are directed 
toward the elbow when they enter the cortex and, as has been pointed 
out, the groove rounds off more smoothly at the proximal edge. 
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ADULT MATERIAL 
Radius length* 

The male radii averages 245 millimeters. The values varied five 
percent around the mean and were so nearly bilaterally symmetrical that 
no significant difference was found between right and left sides (Tables 
1 and 2). In contrast to this lack of difference, Schultz points out in 
his article on page 312, that the bones of the upper extremity are more 
commonly longer on the right in man. Our differences are also less than 
those quoted by Martin (1). Since their observations have been so 
much more extensive than those included in this article, the lack of 
difference found seems to indicate that there was some element of 
selection in these particular fifty pairs of radii. As far as could be 
determined the method of measuring was similar to Schultz’s method. 
Our difference for adults resembled the difference found by Wallis (4) 
for children. 

The female radii were thirty millimeters shorter than the male on 
the average. Again the right and left radii did not differ significantly 
in length or variability (Tables 1 and 2). 


Foramen distance 


The foramen was found between a third and a half of the distance 
down the volar surface of the shaft of the radius. It varied, on the 
average, about ten to fifteen percent from this distance. The raw data 
indicates that the general tendency is for the foramen to be more distal 
than this and therefore nearer the center, for it was two to twelve milli- 
meters nearer the distal end in fifty-nine of the one hundred male radii 
and seventy-seven of the one hundred female radii which were examined. 

The length of the radius determines in part the distance of the fora- 
men from the end (Table 2). In the longer radii it is relatively nearer 
the proximal end. An interesting point in these radii was that the 
foramen distances in the left female radii were least related to the 
actual length of the bone itself and rather significantly different from 
the male pairs and the female right radii. 

There is only a very slight relation between foramen distance in the 
right and left radii in both sexes (Table 2). 


* As illustrated by Schultz (2). 
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TABLE 1 


Length of radius, foramen distance, size and location of foramen 
in adults 


M 


PEx SD corr V M PExz 
Right Left 


SD comrV 


Length of radius 239.2 12.7 5.3 239.0 11.4 4.8 


(shadow length)* 211.0 +12 12.6 6.0 209.2 +1.2 12.9 6.2 
Foramen distance 85.2 +0.9 09 610.8 87.2 +12 125 143 
Size of foramen** 13.3 +0.6 5.7 41.4 13.8 0.6 6.0 43.0 

12.9 +0.4 46 35.6 11.0 4.0 36.4 
Location of foramen 19.8V+1.0 10.5 52.9 18.5V+0.9 9.2 498 

15.8V +0.7 74 466 17.2V+0.6 6.7. 388 
Length of radius 246.3 +11 118 48 235-9 1.1 I1.9 48 
(central length) 215.8 +12 12.1 5.6 214.6 +1.3 13.1 6.1 


Length of left diaphysis and foramen distance from birth to 5 years 
(measured in mm. from X-rays) 


LENGTH OF DIAPHYSIS (mm.) FORAMEN DISTANCE (mm.) 
PEy SD corr V M PEy SD corrV 


I month 56.4 +0.7 2.7 4.7 37-7 +04 2.3 6.1 


6 months 66.9 +0.6 3-4 5.1 448 +0.5 2.9 6.4 
12 months 80.1 +0.5 2.9 3.6 54.2 +07 3.9 7.2 
24 months 95.6 +11 45 4.7 64.4 1.0 38 6.0 
36 months 109.0 +08 4.5 4.1 74.4 +0.7 4-4 5.9 
48 months 121.4 +0.7 4.9 4.0 85.1 0.9 4.5 5.3 
60 months 133.0 +1.0 6.0 4.5 92.0 +1.3 7.6 8.3 


* Measured in millimeters. 
** Measured in 64ths of an inch. 


Size of the foramen 


The size of the foramen varies too widely for one to put much 
emphasis on the average. The fineness of the measurement itself (in 
sixty-fourths of an inch) accounts in part for some of the variability. 
Although some foramina are perfectly round without much of a groove, 
the general tendency is for the foramen to be a fairly small opening 
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TABLE 2 


Coefficients of correlation between length of radius, foramen distance, 


size, and location of foramen in adult skeletons 


DIMENSIONS 
CORRELATED 


MALE 


Right radius Left radius 


FEMALE 


Right radius 


Left radius 


Length of radius and 
size of foramen... 
Length of radius and 
foramen distance .. 
Length of radius and 
location of foramen 
Size of foramen and 
foramen distance .. 
Size of foramen and 
location of foramen 
Foramen distance and 
location of foramen 


+.05 +.10 +.13 


+.44 +08 +.41 
—.21 +.09 +.02 
+.17 +.09 
—.02 +.10 +-.09 


—47 +07 


+.09 
+.08 
+.10 
+.08 
+.10 


+.09 


+.10 +.09 
+.51 +.07 
+-14 +.09 
+.18 
+.18 +.09 


+.54 +.07 


—.04 +.10 
+.25 
+.09 +.10 
+.45 +.08 
—.05 +.10 


—.07 +.10 


Correlations between right and left radii 


MALE 


Length of radius.... 
Size of foramen 

Location of foramen 
Foramen distance.... 


+.95 +.01 
+.10 +.09 
+.30 +.09 
+.35 +.08 


Correlations between length of radius and foramen distance 
from birth to five years of age 


24 months 
35 months 


I month 
6 months 


+.34 
+.62 


+41 


through the cortex approached distally by a shallow groove. The groove 
and opening are included in the measurement of size since this is what 
one probably sees in the X-ray (Table 3). 
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The foramen in the female radius tended to be significantly less 
variable than the male. The correlations (Table 2) between size and 
radial length do not suggest that the groove is shorter in a short radius— 
its size is quite independent of radial size in both sexes. 


Location of the foramen 


Location was expressed as the distance between the proximal border 
of the foramen proper and the interosseous crest. A record was also 
made as to whether the foramen was volar or dorsal to the crest, or on 
it. 

Again some of the variation can be attributed to an attempt at 
over-refined measurement. The foramen was on the crest or dorsal 
to it in less than five percent of the two hundred bones, although the 
illustration in Spalteholz (page 113) shows it to be near the crest on the 
dorsal aspect of the bone. It was nearer the mid-axis of the radius 
than this particular illustration shows in over ninety percent of the 
bones examined. 

There was neither a tendency toward bilateral symmetry nor a sex 
difference in the location of the foramen with respect to the interosseous 
crest. 

The observer was at a loss to explain the difference in the relation- 
ship between the location of the foramen and its distance from the 
distal end of the bone in the right and left female radii. As stated be- 
fore, the left radius tended to differ significantly from the right in 
several ways, and in the relationship just cited, the difference was 
clearly significant. The raw data suggests that the difference is due to 
the greater variation in the location of the foramen in the right radius. 
This is in accord with Schultz’s statement that the extremities in the 
female differ more in symmetry and size than the male. 


THE INFANT SKELETAL MATERIAL 


The comparisons made between the size, location, and foramen 
distance in the radius and the X-rays of them which were made on 
the wet specimens are given in Table 3. The X-rayed radius was 
always measured first and no reference was made to that figure when 
the corresponding measurement was made on the skeleton. 

The findings confirmed two preliminary observations made from 
Fels Institute X-rays, namely that the supra-periosteal dimension differs 
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from the X-rayed dimension because we are seeing the whole cortical 
channel. 

It is almost impossible to locate the interosseous crest in the X-rays 
of young children. Apparently the crest was the inner border in these 


TABLE 3 


Comparison between the location and size of the nutrient 
foramen in the radius and the foramen distance in 
the X-ray and on the dissected bone 


AGE OF SIZE LOCATION 
CHILD (64ths. inch) (64ths. inch) 
Yr. Mo. Da. X-ray Bone X-ray Bone 


aon 


4 
7 
3 
9 
6 
5 
8 
4 
4 
6 
8 
7 
5 
5 
5 


COMWAANN FN © 


Aww: 


* V = on the volar surface of the bone. 


X-rays and the similarity in measurements of distance from the crest 
were thus fortuitously got on the green specimen and the X-ray. 

The results are similar enough to suggest that with practice the 
foramen can be observed fairly reliably in the X-ray. The measure- 
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ment of foramen distance was omitted either because the total length 
was not X-rayed or the diaphysis was so frayed that precise measure- 
ment was impossible. 


The foramen as seen in children’s X-rays 


In practice it was difficult to identify the foramen in children’s 
X-rays in from five to ten percent of the Fels Institute series. The 
angle from which the X-ray is taken is particularly important when the 
foramen is near the interosseous crest, and as was pointed out before, 
it was found on the crest in about five percent of the Hamann Museum 
adult radii. If the hand is supinated and the elbow is flexed a little the 
foramen can be located quite readily in X-rays taken for bone detail. 

The length of the diaphysis as one sees it in the X-ray and the 
length of the segment distal to the foramen do not correlate closely from 
birth to five years of age (Table 2). It was particularly interesting 
that the relationships between these two dimensions at all these age 
levels are similar to that seen in adult bones after the epiphysis and 
diaphysis are united. The correlations for the growing bone were 
calculated from measurements made on consecutive X-rays of the same 
sixteen children at every age level. 

The increments of growth in the diaphysis and the increases in 
foramen distance shows that the total increase in the diaphysis is 
uniform from one to five years of age. The foramen distance de- 
creased in increment of growth between four and five years of age in 
this group of children. Changes in relationships between the rate of 
increase in diaphyseal length and foramen distance, therefore, occured 
just before the first mineral deposits were made in the distal and proxi- 
mal epiphyseal cartilages respectively. This was seen both in the di- 
mensions given in Table 1 and in the ratios of foramen distance to 
diaphyseal length which were calculated for forty-one boys. The aver- 
ages of their ratios at I, 3, 6, 9, 12, 18, 24, 30, 36, 42, and 54 months 
were .66, .66, .66, .68, .69, .68, .68, .69, .69, .70, .70 respectively. The 
finding suggests that the proximal border of the foramen may be a 
useful landmark for studying changes in growth in the two ends of 
the bone. Scarring at the distal end of the radius is a point of con- 
siderable interest and change in bone pattern coincident with change 
in rate of growth is of equal interest. It is difficult to measure changes 
in the trabeculae from roentgenograms, but the X-ray is the only 
means whereby changes can be studied on the living. For this reason it 
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seemed of practical value to record these relationships of the foramen, 
since it is a landmark within the cortex itself. Further proof is needed 
before one could conclude whether it is a useful landmark for studying 
differences in growth in the proximal and distal of the bone. 

Individual differences in foramen size, shape and location were 
seen as clearly before the children were two years old as one sees them 
in a collection of adult radii- 


SUMMARY 


One hundred pairs of unblemished radii—fifty male white and fifty 
female white—selected from the collection in Hamann Museum were 
examined to study the size and location of the nutrient foramen in the 
radius. 

Twenty wet specimens of young bones in the same collection were 
selected to compare the size and location of the foramen in the X-ray 
and the green bone. 

Three hundred and sixty-three X-rays of 41 boys who had had a 
series of examinations at three or six month intervals from birth to five 
years of age at the Samuel S. Fels Research Institute were measured 
to see what the ratio of the distance of the foramen from the distal end 
of the diaphysis to the total length of the diaphysis as seen in the X-ray 
was. 

Sixteen of the Fels Institute children had had roentgenograms at 
every examination made from one month to sixty months inclusive. 
Means and variations of the diaphyseal shadow and the foramen distance 
were calculated from their X-rays. 

The results showed : 


(1) The adult male radius is about thirty millimeters longer than 
the female. There is no significant difference in the length of the right 
and left radius for either sex. 

(2) The size and location of the nutrient foramen differs in the 
right and left radius. In relatively longer bones the foramen tends to 
be slightly nearer the proximal end of the bone. 

(3) In the majority of the radii, the foramen was on the volar sur- 
face of the bone between the center of the radius and the tuberosity of 
the biceps, and ten to twenty millimeters from the interosseous crest. 
In about five percent of the bones it was found on the crest itself. It 
was seldom seen on the dorsal surface. 
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(4) The foramen can be identified quite readily in ninety percent 
or more of the X-rays which are taken for bone detail. Individual 
differences in form and position can be distinguished before two years 
of age. 
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RELATIVE GROWTH OF THE LIMB BONES 
IN THE ANTHROPOID APES 


BY HYMAN LUMER 


Biological Laboratory, Western Reserve University, 
and Fenn College 


INTRODUCTION 


Se qHE limb proportions in the primates, because of their sys- 
| tematic and phylogenetic significance, have received con- 


com primarily that of computing size indices, or ratios of the size of 
one part to that of another, and comparing them in adults of different 
species or in different developmental stages of a given species. The 
indices commonly used are the brachial index 


radius length 
humerus length 


x 100 ), 


tibia length 


the crural index ( length 


x 100 ), and the inter- 


( 


humerus + radius 
femur + tibia ): 


In many other types of organisms, it has been shown that the relative 
growth of the parts conforms in a large number of cases to the power 
function 

y= ber 
in which x and y are the sizes of two parts, and b and a are constants 
(see Huxley, 1932). This expression, known as the law of allometry 
(Huxley and Teissier, 1936), may be written in the form 


log y = log b + a log x, 


from which it can be seen that if the data conform to the equation, we 
obtain by plotting log y against log x a straight line with slope a and 
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y-intercept log b. The constant a is the equilibrium constant, or the ratio 
of the percentage growth-rates of the two parts, while b is the initial 
growth-index, or the value of y when x = I. 

Since the above approach permits a more precise and more fruitful 
analysis than is possible by the comparison of indices alone, it is of 
interest to examine the applicability of the law of allometry to the rela- 
tive growth of the limb segments in the primates. An effort in this 
direction has already been made by Davenport (1934), who applied it 
to the relative growth of the distal and proximal arm segments in the 
gibbon, chimpanzee, gorilla, and man. He states that his data do not 
conform to the equation, but gives no further details. The present 
investigation deals with its application to the postnatal relative growth 
of the limb bones in various anthropoid apes of the families Hylobatidae 
and Pongiidae. 


MATERIAL AND METHODS 


The investigation is based on the extensive data published by Schultz 
(1930, 1933), which include measurements of humerus, radius, femur, 
and tibia length in 48 gibbons (Hylobates spp.), 18 siamangs (Sympha- 
langus syndactylus), 80 orang-utans (Pongo pygmaeus), 36 chimpanzees 
(Pan sp. ?), and 59 gorillas (Gorilla gorilla). Measurements are given 
also for a few specimens of G. graueri and G. beringei, but these were 
not used. Schultz’s tables contain absolute measurements of only the 
humerus; the remaining ones were computed from the indices given 
for each individual. 

The data for the orang-utan, chimpanzee, and gorilla were grouped 
into convenient size classes, the mean values of which were used in 
plotting the curves presented below. In the Hylobatidae, where measure- 
ments are given for several species, each represented by only a small 
number of specimens, mean values were computed for juveniles and 
adults of each species. The treatment of these will be described more 
fully in the next section. In all cases, unfortunately, the adult specimens 
far outnumber the juvenile, so that the points on the lower portions of 
the curves represent a much smaller number of individuals than those 
on the higher portions. 

Since in addition many of the juvenile specimens are of unknown 
sex, it was found unfeasible to treat the sexes separately. Preliminary 
plots of points for all the individuals, however, indicated no appreciable 
differences in relative growth between males and females; hence it was 
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regarded as justifiable to lump them together. Although, according to 
Schultz (1937), there are significant sexual differences in some of the 
adult indices, these are not necessarily a consequence of differences in 
relative growth, as will be shown below. 

The following relationships were investigated: radius length / hum- 
erus length, tibia length / femur length, and leg length / arm length. 
The lengths of the leg and arm were taken as the sum of the lengths of 
the femur and tibia and of the humerus and radius respectively. Values 
of b and a were calculated by the regression method of least squares 
(Feldstein and Hersh, 1935). This method, which yields a curve fitted 
to the logarithms rather than to the arithmetic values, was chosen because 
it permits the calculation of standard errors of log b and a. 


RESULTS 
Hylobatidae 


The data include measurements on both juvenile and adult specimens 
of H. lar, H. pileatus, H. cinereus, H. agilis, and S. syndactylus, and on 
adult specimens of H. concolor, H. hoolock, and H. klossi. The relative 
growth curves obtained by plotting the mean values for juveniles and 
adults of all the species are shown in Figs. 1 and 2. The values of the 
constants for these curves are given in Table I. 

Fig. 1 shows the curves for the radius / humerus and tibia / femur 
relations. In each of these cases all the points fall along a single line, 
indicating that the course of relative growth is essentially the same in 
all the species of the Hylobatidae concerned. For both relations a is 
greater than one, although in the light of the standard errors the devi- 
ation from unity appears to be significant only in the radius / humerus 
relation. 

For the relative growth of the arm and leg, on the other hand, a 
single curve is obtained for all the gibbons (Fig. 2, curve a), from which 
the two points for the siamang deviate markedly. While the line drawn 
through these points (curve b) represents only a rough approximation 
to the true relative growth curve, it is nevertheless evident that there are 
two distinct, roughly parallel curves. The values of a are both con- 
siderably less than unity, and do not appear to be significantly different 
from one another. There thus exists a dissimilarity in the leg / arm 
relations of the gibbons and siamang which lies primarily in a difference 
in the value of b. 
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Fic. 1. Dovusite Locariramic Prior or (a) Raprus Lenctra Acainst Humerus 
LenctH AND (b) Trsta Lencta Acarnst Femur LENGTH IN THE HYLOBATIDAE 


Juveniles are represented by triangles and adults by circles. 


mn. 

Fic. 2. Locarrramic Prot or Lec AGAinst ArM LENGTH IN 
(a) THE Gresons (Hylobates spp.) anp (b) THE SIAMANG 
(Symphalangus syndactylus) 

Juveniles are represented by triangles and adults by circles. 
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These results are essentially in agreement with those of Schultz 
(1933), who found that the genus Symphalangus is sharply distin- 
guished from Hylobates by its markedly greater intermembral index. 
The present results show in addition that this distinguishing feature is 
primarily a consequence of a difference in the relative lengths of leg and 


TABLE 1 


Values of b, log b, and a for the limb relations in the anthropoid apes, 
with the standard errors of log b and a. 


RADIUS/HUMERUS 
log b 


Hylobates spp. 


Symphalangus syndactylus 
Pongo pygmaeus 


Pan sp.? 
Gorilla gorilla 


Hylobates spp 


Symphalangus syndactylus 


—0.087+0.052 
—0.087+0.052 
—0.0940.014 
—0.022+0.023 
—0.0340.023 


TIBIA/FEMUR 


log b 
—0.081 0.037 
—0.081+0.037 
—0.0142+0.022 
—0.120+0.018 

0.013+0.015 


LEG/ARM 
log b 
0.261 0.037 
0.054 
—0.182+0.016 
—0.052£0.031 
—0.199+0.019 


1.0573+0.0222 
1.05732+0.0222 
1.03800.0057 
0.99520.0112 
0.9781 0.0099 


1.01040.0165 
1.0104+0.0165 
0.9905=+0.0085 
1.0174+0.0092 
0.9574=£0.0065 


0.8626-0.0202 
0.918 

1.0086+0.0061 
1.0070+0.0114 
1.0459-£0.0049 


arm at the time of birth in the two genera, rather than of a difference in 
their relative growth. It is interesting to note also that H. klossi, which 
Schultz, partly on the basis of limb proportions, assigns to a new sub- 
genus (Brachytanites) of Hylobates rather than to the genus Sympha- 
langus, falls on the same curve as the gibbons in all cases. 


0.806 
0.950 
0.925 
RUS 
AE 
b 1 
0.830 
Pongo 0.967 
0.758 
Gorilla gorilla................. 1.030 
b a 
Symphalangus syndactylus...... 1.133 
Pongo 0.651 
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Schultz found also that the intermembral index in the adults of 
different species of gibbons is much more variable than the brachial or 
crural indices. This is readily explained by the fact that the value of « 
for the leg / arm relation deviates much more from unity than those for 
the others, as a consequence of which the intermembral index changes 
with variations in adult body size to a much greater degree than either 
of the remaining indices. 

More specifically, the intermembral index should be expected to 
increase in magnitude with increasing femur length. Although the 
observed adult indices exhibit roughly such a trend, there are neverthe- 
less one or two rather wide departures. The question arises whether 
these are simply chance fluctuations or whether, on the other hand, the 
relative growth curves of the various species are not all identical but 
differ significantly from one another, the curves presented here being 
merely averages. To obtain ah answer to this question, it would be 
necessary to determine the relative growth constants for each species, 
a task for which the available data are unfortunately inadequate. 


Pongiidae 
The relative growth curves for the orang-utan, chimpanzee, and 
gorilla are shown in Figs. 3-7. In general, the data conform to the equa- 


tion rather well. The greatest deviations occur in the chimpanzee, where 
the number of specimens is smallest, and where, because of taxonomic 
difficulties, no effort has been made to separate the species. Here again 
it is possible that specific differences in relative growth exist which 
cannot be ascertained from the available data. 

The values of a, given in Table 1, are all in the neighborhood of 
unity, although in some instances they differ significantly from it. The 
most outstanding feature is the absence of the pronounced allometry 
which characterizes the relative growth of the leg and arm in the 
Hylobatidae. 

For the radius / humerus relation, the values of the constants are 
approximately equal in the Hylobatidae and the orang-utan and in the 
chimpanzee and gorilla, while the two pairs differ significantly from one 
another. It may be noted that in the series in Table 1 the values of a 
decrease progressively from the Hylobatidae to the gorilla. According 
to Schultz (1930, 1937), the brachial indices of the adults form a similar 
decreasing series, which indicates that the variations in adult proportions 
are correlated with variations in a rather than with those in b. Schultz 
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(1930) found also that the brachial index increases with age in all the 
higher primates with the apparent exception of the lowland gorilla (G. 
gorilla). This is in agreement with the present results, except that in 
the chimpanzee the increase appears to be of doubtful significance. 


90 0 400 500 600 700 800 


Fic. 3. Douste Locartrumic Prior or (a) Raprus LenctH Acarinst HuMExus 
LenctH, (b) Lencto AGainst Femur LENGTH AND 
(c) Lec LenctH AcGarnst ArM LENGTH IN THE 
ORANG-UTAN (Pongo pygmaeus) 


For the tibia / femur and leg / arm relations, the orang-utan and 
chimpanzee have similar values of a but differ appreciably in the value 
of b. The gorilla has the lowest a and highest b for the first of these 
relations, and the highest a and lowest b for the second. According to 
Schultz (1937), the crural index in adults of different species is more 
uniform than the brachial or intermembral indices. Correspondingly, 
we find that the value of a for the tibia / femur relation exhibits the 
smallest range of variation, which again indicates a correlation between 
adult proportions and a. 
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Fic. 4. Locariramic Pior or (a) Raprus LenctH ..GAINST HuMERuS 
(b) Lencra Acarnst Femur Lencru, Aanp (c) Lec 
Lencru Acainst Arm LENGTH IN THE CHIMPANZEE (Pan sp.?) 


mm. 


Fic. 5. Locariramic Piotr or Raprus LenctH AGAINST 
Humerus LENGTH IN THE Gorttta (Gorilla gorilla) 
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Fic. 6. Dousrte Locariramic Prior or Trista LENGTH AGAINST 
Femur LenctH In THE Goria (Gorilla gorilla) 
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Fic. 7. Dousite LocarirHmic Prior or Lec Lencta AGAINST 
Arm LENGTH IN THE GortLLa (Gorilla gorilla) 
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Although in most instances the proportions are alike in adult males tion 
and females, the results of Schultz (1937) show small but statistically evo. 
significant sexual differences in the intermembral and crural indices of cur 
the gorilla, and in the intermembral index of the orang-utan. These 
differences are 1.3, 0.9, and 2.1 index units respectively. To determine gen 
whether or not these represent sexual differences in relative growth, the eve’ 
same indices were calculated for each sex from Schultz’s data with the be 1 
aid of the relative growth equation. The corresponding sexual differ- cur 
ences are 1.0, 0.7, and 0.2 index units. In the first two instances the par 
observed and calculated values are practically equal, showing that the 
observed differences are fully accounted for by the dissimilarity in wit 
absolute body size in the two sexes. Only in the intermembral index of evo 
the orang-utan, where the observed value is considerably greater than que 
the calculated one, is there any indication that the course of relative exe 
growth differs in males and females. thi: 

grc 
DISCUSSION 

The evidence presented in the preceding section demonstrates clearly wh 
the applicability, at least as a first approximation, of the law of allometry the 
to the data under consideration, and its value as an anthropometric a 
technique. dif 

The constants b and a, which may be interpreted as genetic constants - 
(i.e. descriptive of genetic differences in relative growth in the various - 
species), provide a simple and precise means of associating differences 4g 
in adult proportions with those in relative growth. It is evident that (1 

: diversity in adult proportions may arise (a) through variation in absolute gle 
F body size with no change in b and a, or (b) through changes in either of 
3 or both of these constants, with or without accompanying variation in - 
body size. 
- The first of these cases is exemplified by the sexual differences in sie 
- the gorilla mentioned above. Of special interest in this connection, 1 
however, are the relationships in the Hylobatidae. Here, as we have ho 
seen, the relative growth curves for a number of species apparently 
coincide, indicating that the species in question are essentially alike with ga 
respect to genetic factors affecting the relative growth of the limb bones, of 
and that whatever differences in adult proportions exist are due pri- “ 
marily to genetic differences in absolute body size. These curves thus th 
not only describe the ontogenetic relative growth in each species, but 7 


are at the same time group curves, representing the variation in propor- 
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tions which accompanies mutations affecting only adult body size in the 
evolution of the particular group of species. Hence they may be termed 
curves of evolutionary allometry. 

It still remains to be determined, of course, whether or not the onto- 
genetic curves are actually the same in all the species concerned. How- 
ever, even if significant differences should be found to exist, they would 
be relatively small (as compared, for example, to the difference between 
curves a and b in Fig. 2), and the argument presented in the foregoing 
paragraph would still be valid in the main. 

This type of phenomenon, in which variations in proportions arising 
within a group of related types of organisms depend primarily on 
evolutionary changes in absolute body size, appears to be of rather fre- 
quent occurrence. Huxley (1932, pp. 212-224) gives a number of 
examples, and discusses its consequences at some length. More recently, 
this phenomenon has been rather intensively investigated in certain 
groups. 

The most thoroughgoing of these studies is that of Hersh (1934), 
who has shown that for certain skull proportions in the titanotheres, 
the mean values for adults of species comprising a single genus fall on 
a straight line when plotted logarithmically, and that the lines for 
different genera are distinct. Hersh suggests that these relationships 
may be most simply explained as resulting from the coincidence of the 
ontogenetic relative growth curves in the species of each genus. As 
evidence supporting this interpretation, he cites the observation of Robb 
(1929) that the ontogenetic b and a for the relation between pituitary 
gland weight and cleaned body weight are the same in several varieties 
of rabbits differing in adult body size. The present results also tend to 
confirm the validity of Hersh’s hypothesis, and still further confirmation 
is provided by the results of a more recent investigation by Robb (1935a, 
1935b), who found that the group curve which he obtained for the 
muzzle length / total skull length relation in adult fossil and modern 
horses coincides with the ontogenetic curve for the modern horse. 

This hypothesis has been criticized by Hamai (1938), who investi- 
gated the relations between breadth, length, and height in certain genera 
of snails. Although he obtained for the different genera group curves 
essentially similar to those of Hersh for the titanotheres, he maintains 
that they are to be regarded purely as average results, and further that 
they are not to be expressed in terms of ontogenetic growth relations. 
These conclusions are based on the fact that when the measurements for 


males 
tically 
Ses of 
These 
rmine 
h, the 
th the 
liffer- 
the | 
it the 
ty in 
ex of 
than 
lative 


390 HUMAN BIOLOGY 


individual adult specimens are plotted, the resulting curves for the vari- 
ous species differ in banda. Also, since these curves involve only adults, 
they represent, according to Hamai, merely the “direction of variation” 
and not ontogenetic relative growth. 

The validity of these conclusions, even with respect to Hamai’s own 
results, is clearly open to question. With one exception, the differences 
in b and a in the series of values given by Hamai for the various species 
fall well below the limit of statistical significance, while in the ex- 
ceptional case the maximum difference in the particular series lies just 
at the limit of significance.* Consequently it is not certain that there is 
any real diversity in the relationships in question. At the same time, the 
present results as well as those of Robb show that at least in some cases 
the interpretation of group curves in terms of ontogenetic processes is 
justifiable. Even in Hamai’s investigation the possibility of such an 
interpretation is by no means ruled out, since it may well be that the 
constants characterizing the relations in adults of any of the species are 
the same as those of the corresponding ontogenetic relative growth 
curves. 

Among the genera of the Pongiidae the dissimilarity of adult limb 
proportions appears to be due primarily to variation in b and a. There 
are some indications that among the species of any one genus these 
constants are alike, but the available data are too meager to permit the 
establishment of this point. It may be pointed out, however, that if 
this should be established, it would mean that the present situation con- 
forms in the main to the first two tentative rules proposed by Hersh 
(1934) for the titanotheres, namely that b and a are constant within a 
genus, and that they vary in different genera. 

Hersh found also that among the different genera of titanotheres b 
is a decreasing exponential function of a, and expressed this as a third 
tentative rule. A similar type of relationship was obtained by Hamai 
(1938) for the genera of snails which he investigated. In the present 
case, the constants for the radius / humerus and leg / arm relations 
conform to the equation proposed by Hersh, while those for the tibia / 
femur relation do not, although in all instances an inverse relationship 
exists. The significance of the exponential relationship as well as the 


* The criterion employed here is that for significance of the difference between 
the largest and smallest of a series of means. For an exposition of this criterion, 


see Tippett (1931, pp. 53-54). 


BY 

whe 

prog 
resu 
evid 
onto 
gar¢ 
tion 

onto 
tive 
fact 
ance 
inva 
mut: 
tion: 
arm 

of a 
as 

mac: 
larg 
and 
skel 
forn 

and 
fem 

the 
indi 

tion: 

“4 
“ 


LIMB BONES OF ANTHROPOIDS 391 


possible reasons for discrepancies of this type have been dealt with else- 
where by the author (Lumer, 1939), and need not be discussed here. 

Huxley (1932) has pointed out that in the evolution of a group, a 
progressive increase or decrease in body size with no change in 6 or a 
results in an orthogenetic trend, and Hersh (1934) has remarked further 
that in such a series ontogeny strictly recapitulates phylogeny. It is 
evident, however, that in general no inference can be drawn solely from 
ontogenetic changes in certain proportions in a particular species re- 
garding the character of those proportions in its ancestors. 

Nevertheless, Davenport (1935) argues, apparently on the assump- 
tion of the universal validity of the recapitulation concept, that an 
ontogenetically decreasing index implies an ancestral form with a rela- 
tively higher index, and vice versa. For example, he concludes from the 
fact that the brachial index in the gorilla decreases with age that its 
ancestor had a relatively shorter humerus. This argument is clearly 
invalid, for the evolution of the arm in the gorilla may well have involved 
mutations affecting the course of relative growth. Even if such muta- 
tions were not involved, it would still be necessary to know whether the 
arm of the adult ancestral form was longer or shorter than that of the 
adult modern gorilla before any such inference could be drawn. 

In conclusion, it may be remarked that the present study is largely 
of a preliminary character, and may profitably be repeated with more 
ample data. It may also be extended to include the fetal stages, as well 
as other proportions and other types of primates, particularly the 
macaque and man. Unfortunately, such an investigation in man is 
largely precluded at the present time by the scarcity of suitable infant 
and juvenile skeletal material. It is hoped, however, that as adequate 
skeletal material is accumulated, such studies will be undertaken. 


SUMMARY 


The relative growth of the limb bones in the anthropoid apes con- 
forms to the relative growth function y = bx*. In the Hylobatidae, b 
and a are the same in all the gibbons for the radius / humerus, tibia / 
femur, and leg / arm relations. The siamang resembles the gibbons in 
the first two relations, but differs from them in the third. These results 
indicate that the evolution of the Hylobatidae has involved chiefly muta- 
tions affecting adult body size but not the relative growth of the limb 
segments. 
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The three genera of the Pongiidae differ for the most part in b and a. 
Sexual differences in adult proportions, however, are with one exception 
due entirely to differences in adult body size, and not to differences in 
relative growth. For the radius / humerus and leg / arm relations, } 
is a decreasing exponential function of a. The constants for the tibia / 
femur relation, on the other hand, do not conform to this function, 
although they are inversely related. 

These results are in general in agreement with those of previous 
investigators. 
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PERSONAL CONTACT AS A FACTOR IN THE 
TRANSMISSION OF STUTTERING 


BY SEVERINA E. NELSON 
University of Illinois, Urbana, Illinois 


IOME speech pathologists in the past have been wary of 
i) placing too much emphasis on the hereditary factor involved 
in stuttering because the imitative factor has always over- 
shadowed the biological tendency. If there has seemed to 


mediately discounted by the knowledge that speech is a learned process, 
and therefore, in a large degree, imitative. 

But today the speech pathologist thinks of the ‘stutter-spasm’ merely 
as an outward sign of an inward dysphemic condition. Hence, research 
is taking count of the underlying mechanism which seems to predispose 
a person to stuttering, rather than of the outward sign of stuttering. 


MATERIAL 


In a recent study, the familial tendency and the association factor 
were investigated. Information concerning the stutterers in the filial, 
parental, and grandparental generations and concerning the personal 
contact of propositi with stutterers was secured from the homes of 204 
stuttering propositi and 204 non-stuttering propositi. The latter were 
matched in age and sex with the stuttering propositi. The sex distribu- 
tion consisted of 163 males and 41 females. 

It is true that there is no known way of measuring the association of 
one person with another, but one can limit the scope of the association 
with stutterers. Association refers to constant contact with other stut- 
terers, either in the home, or with playmates, or with relatives with whom 
active friendship is maintained. Casual association was not included 
as important but associations within the home were considered of the 
utmost importance. Caution was taken to exclude any association which 
was not an extended one. If a child was known to have played often 
or for a considerable number of consecutive days with a stutterer, then 
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that relationship was considered a definite association. If stutterers 
visited the home of the propositus often or sat on the porch every evening 
when the propositus was there, that association was also included as one 
that was constant. If the stutterer visited often in the home of a 
stuttering grandparent, then again that contact was classified as an 
association which must be important. There were some instances of 
controls who had lived next door to a stuttering playmate, had gone to 
school with him through the grade school and high school. Stutterers 
who at the time of the study were associating with other stutterers, but 
who had not had personal contact with another stutterer at the onset 
of stuttering were not considered in the tabulation of this data inasmuch 
as this study was concerned with the incidence of stuttering. These 
difficulties were recognized and carefully considered in the compilation 
of the statistics. Among the controls, personal contact with stutterers 
was considered at any period of the lives of the controls. 


ANCESTRY OF STUTTERERS 


Table 1 indicates the distribution of stutterers in the ancestry of the 
stuttering propositi and of the control group: that ancestry includes 
parents, grandparents, and sibs in each generation. Within this nucleus, 
there are found 210 stuttering family members in the ancestry of the 
stuttering group, and 37 stuttering family members in the ancestry of 
the control group; or in other words, 3 per cent of the family members 
in the parental and grandparental generations of the stuttering group 
are stutterers, and .5 per cent of the family members in the parental and 
grandparental generations of the control group are stutterers. Applying 
the usual formula for the standard error of a percentage,* the critical 
ratio of the difference between the percentages is shown as 13. Inas- 
much as a critical difference of 3 is indicative of virtual certainty, a 
difference of 13 may be considered significant. As shown statistically 
then, there is a critical ratio in favor of the percentage of stutterers in 
the ancestry of the stuttering group as compared with the percentage of 
stutterers in the ancestry of the control group. 

Whenever stuttering was found in the ancestry of the stuttering 
propositi or in the ancestry of the non-stuttering propositi, it was tabu- 
lated as an apparent stuttering strain, provided that strain appeared in 


*See Garrett, H. E., Statistics in Psychology and Education, pp. 226-228, 
Longmans, Green and Co., 1937. 


Di 


= 
. 
ME 
a 
St 
fa 
wis 
Ne 
fa 
Te 
m 
. 
m 
2 
bi 
f 
( 
p 
- 
by 
- 
» 23 we 


PERSONALITY CONTACT AND STUTTERING — 395 


TABLE 1 


Distribution of stutterers among the family members, including parents 
and grandparents of the propositi and their sibs, (uncles, 
aunts, great uncles, great aunts) 


CONTROL GROUP STUTTERING GROUP 


THE ANCESTRY 
N 


N 


SE, 


Stuttering (A) & (B) = 
familymembers 37  . d 0021 .03022.0022 


Non-stuttering (C) &(D) = 
family members 6229 .992 j .002 +.002 


Total family 
members 6266 iI. 


more than one generation. In the non-stuttering group, the strain would 
be apparent only in the parental and grandparental generations. Table 
2 shows that 104 stuttering propositi have apparent stuttering strains, 
but only 4 non-stuttering propositi show apparent stuttering strains 
through more than one generation. 

It may be concluded then that stutterers show a familial tendency, 
for stuttering occurs more frequently in the ancestry of the stuttering 
propositi than it does in the ancestry of the non-stuttering propositi. 


TABLE 2 
Apparent stuttering strains in stuttering and control groups 


STUTTERING STRAINS NON-STUTTERING STRAINS 


Stuttering group of 204 shows 104 100 


Control group of 204 shows... 4 200 
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ASSOCIATIONS OF STUTTERERS 


Now the question as to whether this tendency is a biological one or 
an imitative one arises. At first glance it might seem as if these stutter- 
ing propositi were stuttering because of personal contact with stuttering 
parents, grandparents, aunts and uncles. For this reason an attempt 
was made to tabulate personal contacts of stutterers and non-stutterers 
with stutterers. 

Table 3 tabulates the associations of stutterers and controls with 
stutterers. 


TABLE 3 


Association of stutterers and controls with other stutterers 


CASES OF ASSOCIATION WITH 


OTHER STUTTERERS DIFFERENCE 
STUTTERERS With With With males BETWEEN 
STUTTERERS 
males females & females Total 
Males—163 41 19 3 63 100 
Females—41 4 8 12 29 (A) & (C) = 
Total—204 45 27 3 75 129 .074 + .048 
(A) 4.368 632+ (B) (A) & (B) = 
Total N .264 + .046 
Se» .033 .033 
CONTROLS 
Males—163 37 6 4 47 116 
Females—41 7 6 0 13 28 (B) & (D) = 
Total—204 44 12 4 60 144 .074 + .048 
N (C) &(D) = 
Total N (C) (D) 412 + .043 
Se, 031 .031 


Similarities found in the comparisons made in Table 3 may be sum- 
marized as follows: 

1. Comparison between (A) and (C) shows a similarity rather than 
a significant difference between the percentage of stutterers who have 
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had association with other stutterers and the percentage of controls who 
have had association with stutterers. 

2. Comparison between (B) and (D) shows a similarity rather than 
a significant difference between the percentage of stutterers who have 
had no association with other stutterers and the percentage of controls 
who have had no association with stutterers. 

Significant differences found in the comparisons made in Table 3 
may be summarized as follows: 

1. Comparison between (A) and (B) shows a greater percentage of 
stutterers who have had no association with other stutterers as compared 
with the percentage of stutterers who have had association with other 
stutterers. The critical ratio of the difference as shown statistically is 
5.4. 

2. Comparison between (C) and (D) shows a greater percentage of 
controls who have had no association with stutterers as compared with 
the percentage of controls who have had association with stutterers. 
The critical ratio of the difference is 9.5. 


The conclusions which can be drawn from Table 3 are: 


1. There is no significant difference shown between the percentage 
of stutterers and percentage of controls who associated with stutterers ; 
in other words, the 60 controls who associated with stutterers have about 
an equal chance of learning stuttering habits as the 75 stutterers who 
have associated with other stutterers, — that is, if it is assumed that 
stuttering is transmitted through social heredity. 

2. There is no significant difference shown between the percentage 
of stutterers and the percentage of controls who have had no association 
with stutterers; in other words, there is almost an equal percentage in 
each group who have had no association with stutterers. 

3. A significantly greater percentage of stutterers have had no as- 
sociation with other stutterers as compared with the percentage of 
stutterers who have had association with other stutterers. 

4. A significantly greater percentage of controls have had no asso- 
ciation with stutterers as compared with the percentage of controls who 
have had association with stutterers. 

5. It is noticeable that the stuttering group and the control group 
show the same tendencies when comparisons are made within the group. 

There are other observations which may be noted concerning the 
figures in Table 3. If stuttering is transmitted by social heredity and 
yet 60 controls did not become stutterers through this method of trans- 
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mission, it could be fairly assumed that a like number of the 75 
stutterers were equally free from this influence in spite of their associa- 
tion, leaving a difference of 15 (1 in 5), who, it will be assumed, have 
become stutterers because of association. Hence, it can be said that one 
out of every five stutterers is credited to social heredity; but there is 
still a large number of stutterers which must be accounted for in some 
other category of causation. 

A similar comparison can be made in Table 1. It was shown in this 
table that there were 210 stutterers in the ancestry of the parental and 
grandparental generations of the stuttering propositi; among the con- 
trols, in the same generations, there were 37 who stuttered. If one 
credits to learning or social heredity the same proportion as was found 
in the preceding demonstration — that is, one in five — there will be 
approximately 42 who might stutter because of association with other 
stutterers. But there would remain 168 stutterers compared to 37 in 
the control group who would have to be accounted for in some other 


¢ 4 


manner. 

Or to interpret these same data in another way; there are 210 stut- 
terers in the ancestry of the stutterers and 37 stutterers in the ancestry 
of the controls. If it is assumed that these 37 stutterers are isolated 
cases not showing any inheritance, then it may also be assumed that an 
equal number of such isolated cases might be found in the ancestry of 
the stutterers. Therefore, if 37 cases are subtracted from the tctal of 
210 cases, there will be left 173 cases. Then assuming that one in every 
five of these stuttering cases has been caused by social heredity, there will 
be a remainder of 139 cases whose causation may be assumed to be due 
to biological heredity. 

The data in Table 3 might be analyzed in another manner. It was 
noted that 75 of 204 stutterers or 37 per cent had associated with other 
stutterers ; that 60 controls or 29 per cent had associated with stutterers. 
It has also been noted that this difference was so slight as to be insigni- 
ficant. But if this analysis of figures were to be carried out, it would 
be observed that there is a difference of 8 per cent between these two 
groups which might be explained by social transmission. Furthermore, 
the fact that 129 of 204 stutterers or 63 per cent had no association with 
other stutterers while 144 of the controls or 71 per cent had no associ- 
ation with stutterers shows again the slight influence of association in 
the causation of stuttering. Since over half of the stutterers, however, 
have had no real personal contact with other stutterers, some more 
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potent factor of transmission must be predicated to explain the greater 
percentage in the pedigrees of the stutterers than in the pedigrees of 
the controls. This slight difference can by no means account for differ- 
ences running all the way from 60 per cent to 140 per cent. 

One will also have to account for the large number of brothers and 
sisters of stutterers in the filial generation who do not stutter even 
though they are in constant association with their stuttering brothers and. 
sisters. Table 4 indicates that out of 421 sibs in the filial generation, 
there are 181 non-stuttering brothers and 191 non-stuttering sisters who 
are in constant association in the home with stuttering brothers and 
sisters. Personal contact with stutterers outside of the home was not 
included in this tabulation. 


TABLE 4 


Association within the home of non-stuttering brothers and sisters with 
stuttering brothers and sisters in the stuttering group 


Tabulations from data show that out of 421 sibs in the filial generation 
of the stuttering group: 


181 non-stuttering brothers were in direct association with 
stuttering brothers and sisters 


I9I non-stuttering sisters were in direct association with 
stuttering brothers and sisters 


Another approach to the problem of association was taken by noting 
the differences in the association factors between the stutterers belonging 
to pedigrees showing apparent non-stuttering strains and those belong- 
ing to pedigrees showing apparent stuttering strains within the stuttering 
group. In Table 5, personal contacts with stuttering parents and grand- 
parents were tabulated because these associations were considered the 
closest associations which a stutterer would have in learning speech 
habits. Forty-six stutterers, or 44.2 per cent of the stutterers belonging 
to pedigrees with apparent stuttering strains, had definite associations 
either with stuttering parents or with stuttering grandparents; 58 stut- 
terers, or 55.7 per cent of the stutterers, belonging to pedigrees with 
apparent stuttering strains, had no personal contact with stuttering 
parents or stuttering grandparents, because the parents no longer stut- 
tered, and the grandparents who stuttered were never visited or seen. 
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TABLE 5 


Association of stutterers — belonging to pedigrees with apparent stutter- 
ing strains — with stuttering parents and stuttering grandparents 


CONTACT GROUP 


NO-CONTACT GROUP 


Stuttering propositi 
belonging to pedi- 
grees with apparent 


Those with Those with 
parents who non-stuttering 
stutter at parents, but 
present time with stutter- 


Those with Those with 
parents who non-stuttering 
stuttered only parents and 
as children with stutter- 


stuttering strains 
(104) ing grand- 
parents whom 


they never 


ing grand- 
parents whom 
they visit 


ty 


TABLE 6 


Association of stutterers —- belonging to pedigrees with apparent non- 
Stuttering strains — with other stutterers 


CONTACT GROUP NO-CONTACT GROUP 


Those showing close as- 
sociation with other 
stutterers (not par- 

ents or grand- 
parents ) 


Stuttering propositi belong- 

ing to pedigrees showing no 

apparent stuttering strains 
(100) 


Those showing no close 
association with other 
stutterers 


N P N P 


29 -29 71 7 


Table 6 shows the data concerning the associations of stutterers be- 
longing to apparent non-stuttering strains with other stutterers. Twenty- 
nine percent of these stutterers had association with stutterers, and 71 
per cent had no association with other stutterers. 
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Finally there is one more analysis to be made from the data on 
association. In Table 5, 58 instances are noted in which the stuttering 
propositi have ancestors (in direct line) who stutter but with whom the 
propositi have had no personal contact. If it is assumed that in all 
other instances of stuttering in the line of direct ancestry, the connection 
between the stuttering of the propositus and that of the ancestor were 
transmission by some sort of social influence, there would still be 58 
cases in which the assumption could not be made, because, though an- 
cestor and propositus both stuttered in each of 58 cases, they did not 
live in association with each other. The apparent transmission would 
need some other explanation than social heredity. If one assumed, to 
be ultra-conservative, that all of these 58 cases are sporadic — accidental 
or coincidental — with no causal connection between the stuttering of 
the ancestor and that of the propositus, one is faced with the problem of 
explaining why, among the pedigrees of the controls, there are not an 
equal number of sporadic stutterers. Yet among the ancestors of the 
controls there were only 16 instances as counted against 3% times that 
many among the ancestors of the stutterers. This strongly suggests a 
causal connection between the stuttering of the propositus and that of 
the ancestor in these 58 instances; or certainly in 42 cases (58-16). 


CONCLUSIONS 


From these various studies of personal contact, it may be concluded 
that the association factor in the incidence of stuttering is a slight one. 
Yet it must be reasonable to believe that there must be some sort of 
transmission operating to cause stuttering to ‘run’ in certain pedigrees. 
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THE GROWTH FORMULA OF BERTALANFFY 
AND ITS SIMILARITY TO EQUATIONS FOR 
EXCITATION AND RECOVERY IN THE 
CENTRAL NERVOUS SYSTEM * 


BY CHARLES A. ELSBERG, M.D. AND H. SPOTNITZ, M.D. 


JN a recent paper in this Journal, Bertalanffy states that a 
| rational mathematical treatment of growth seems at first 
rather hopeless and critical investigators, conscious of the 
} overwhelming complexity of the problem, are justly skepti- 


cal of such attempts. Nevertheless, according to Bertalanffy, it is 
possible to derive a formula to support the assumption that growth is 
conditioned by a counteracting of a furthering surface factor and an 
inhibiting mass factor and to express in mathematical form the relations 


between the linear dimensions of surface and volume or mass, which is 
2/3 
m?/3, 


“Organic growth is considered as resulting from the counteracting of destruc- 
tion and construction of building materials. It is assumed that the former is a 
function of volume, the latter a function of surface. Morphological and physio- 
logical arguments in favor of these assumptions are given, and the equations for 
linear and weight growth following from them are derived.” 

“In higher vertebrates, the growth curve is subdivided in cycles caused by 
events leading to changes in total metabolism . . . . These cycles manifest them- 
selves in characteristic changes of growth rates and growth constants. With 
respect to these cycles, it is possible to calculate the very complicated growth curves 
of mammals with all detail by means of the growth equations here developed.” 


In papers recently published, we have described the results of in- 
vestigations of vision in man, and suggested formulas for visual thres- 
holds, for light adaptation, and for dark adaptation at the fovea after 
exposure of the eyes to bright light of varying intensity for different 
periods of time. The details of the methods used and the calculations 


* Clinical Research Laboratories of the Neurological Institute of New York. 
Work done under a grant for brain tumor research from the John and Mary R. 
Markle Foundation. 
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derived from the results of visual tests have been elsewhere described. 
From the brief summary which is given in what follows, the similarity 
of the basis for the growth formula of Bertalanffy and of the basis for 
our equations for vision will be evident. 

The visual tests were made with white squares on a black background, 
and with white squares with inner black squares as objects with internal 
contrast. The white squares varied from 40 millimeters to 9 millimeters 
in size (area 1600 square millimeters to 81 square millimeters) and at 
the distance from which they were viewed were well within foveal 
vision. For these white squares the product of the cube root of the area 
and the minimum light intensity required for threshold vision was found 
to be a constant, i.e. 


xX P= 


For all of the test objects, both white squares, and white squares with 
inner black areas, the equation was 


WA & — {r van} = 
WAI — 
* WA — White area of test object (in mm.) ; BA — Black area of test object; 
I’ — Intensity of light by which test object is illuminated (in foot candles) ; 
]” — Intensity of light used for bright light adaptation; 7DA — Time required 
for dark adaptation (in seconds); C — a constant for each individual 


under limited experimental conditions; otherwise the equations represent 
variables. 


and the equation and the constant made it possible to calculate the mini- 
mum intensity of light required by an individual to see any test object 
whose area was known (of the large number of objects that were used 
— white areas and white areas with inner black areas for internal con- 
trast) after the minimum intensity of light required for the vision of 
one object had been ascertained by actual tests. The equation for light 
adaptation is: 


Pex T=C 
The equation for dark adaptation is: 
BA 
WAM K I’ — x 
= C 


T)1/3 
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The equation for dark adaptation is a mathematical expression of 
cerebral activity for conscious threshold vision as measured by the dura- 
tion of the refractory period (the time required for dark adaptation). 
It is an approximation by means of which the time required by an in- 
dividual — after exposure to a bright light — until threshold vision is 
regained, can be foretold from one test with one intensity of light 
adaptation. 


If, in the equation for dark adaptation, 


is a constant, (i.e. if the test object and the intensity of light by which 
it is illuminated are kept the same) the equation becomes 


TDA‘? TDA 


(8 =C or (78 Xx T)28 = ¢. 


The expression (/?/? & T)?/% reminds one of the surface energy of a 
volume usually expressed in physics by the symbol 2/8. 

The investigations of vision led to the suggestion that in the central 
nervous system square roots and cube roots may be indicative of surface 
and volume reactions, and that in order to express volume and surface 
reactions in linear terms, the cube root of the volume and the square 
root of the surface must be used, and that there is a relationship between 
surface and volume, the square root of the surface is proportional to 
the cube root of the volume or the surface is proportional to V?/%. 

The growth formula of Bertalanffy is based upon the same relation 
between volume and surface as our simpler equations and, on account of 
the added corrections, gives more precise results than ours which are 
approximations. As already published, we had found that certain 
formulas for vision were applicable to the growth of some organisms and 
that there is a power relation between time and the 2/3 power or 
the 2/9 power of the number of cells produced. Thus: 


1/3 
ware x1 — x BA 


For an ascidian (Conklin), the age was proportional to the 2/3 power of 
the number of cleavages, 

For a colony of Bacillus dendroides (Thornton), the age of the colony 
was proportional to the 2/3 power of the size of the colony, 

For the eggs of Rana pipiens, the time of exposure to heat was propor- 
tional to the 2/9 power of the number of cells, 
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For the chicken embryo (Murray) the age was proportional to the 2/9 
power of the dry weight of the embryo.* 


That the same relationship holds for the growth of the human being, 
is shown by the following calculations made from the data given by 
Quetelet, which constitute “Table 10” in Bertalanffy’s paper. The data 
in the first two columns of the table are from Quetelet, the data in the 
other columns are our calculations according to the formulas 


Age -- Weight?/* = C for the calculation of age from the weight, and 
Age®/? + Weight = C for the calculation of the weight from the age. 


As will be seen from the above table, it is possible to predict the 
variations of weight with age in the male human being from the ages 
of thirteen to nineteen by means of the simple surface-volume power 
relationship; thereafter the simple relationship no longer holds, prob- 
ably because of the change in the growth cycle at the age of nineteen. 
This surface-volume power relationship for human growth is further 
evidence of fundamental significance of these two factors in determin- 
ing vital activity. 

In a report already published, the suggestion was made that the ef- 
fect of physical energy from outside the body upon the peripheral re- 
ceptors of the nervous system may be based upon a volume and therefore 
a cube root reaction. In other words, the visual excitatory process, al- 
though it may begin as a surface reaction, is predominantly one in which 
the entire cells are involved. This is indicated by the power relations 
between area and intensity— 


I= C 
and between intensity and time — 
C. 


We have elsewhere referred to the fact that in both the visual and the 
olfactory senses (and probably also in the auditory sense), there is a 
relation between stimulating time and recovery time which can be ex- 
pressed mathematically as the cube root of the stimulating time is pro- 
portional to the square root of the time required for recovery from the 
effects of stimulation, or 


* The detailed calculations for these facts are given in the Charles K. Mills 
Memorial Lecture delivered by one of the writers. In that lecture an attempt was 
made to explain the fact that volume reactions are expressed either in cube roots, 
ie. X1/3, or cube roots of cube roots, ie. (X1/3)1/3 or X1/9, and so on. 
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TABLE 1 
Calculations of age and of weight. (Data of Quetelet for males) 


AGE WEIGHT Weight2/3 Age — Weight?/3 Calculated age 
(years) (kg.) C=126 
13 33.1 10.3 1.26 12.98 
14 37.1 ILI 1.26 13.99 
15 41.2 12.0 1.25 15.12 
16 45-4 12.8 1.25 16.13 
17 49.7 13.5 1.26 17.01 
18 53-9 14.3 1.26 18.02 
19 57.6 14.9 1.28 18.77 
20 50.5 15.3 : 1.31 19.28 
21 61.2 15.5 1.35 19.53 
22 62.9 15.8 1.39 19.91 
23 64.5 16.0 1.44 20.16 
Age Weight Age3/2 Age3/2—Weight Calculated weight 
(years) (kg.) C=1.42 

13 33.1 47.0 1.42 33-1 

14 37.1 53.0 1.43 375 

15 41.2 58.0 1.41 408 
16 45-4 64.0 1.41 45.1 
17 49.7 70.0 1.41 49.3 

18 53-9 77.0 1.42 54.2 

19 57.6 83.0 1.44 58.4 
20 50.5 90.0 1.51 63.5 
21 61.2 96.0 1.56 67.6 

22 62.9 103.0 1.63 72.5 

23 64.5 ITL.O 1.72 78.2 


Stimulating time’/* divided by Recovery time!/? is a constant, or 

Stimulating time?/* divided by Recovery time = Constant. 

According to Bertalanffy, actual growth is effectuated by the counter- 
acting efforts of destruction and construction of building materials — 
the former a function of volume and the latter a function of surface. 
That cerebral activity in vision appears to be based upon a similar re- 
lationship of volume and surface reactions suggests that the process of 
excitation which is a cube root or volume reaction represents the using 
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up of the cells of the nervous system, while recovery which is based upon 
a square root or surface reaction represents the rebuilding of cellular 
material or function for cerebral activity. The laws of cerebral activity 
in vision (and also in olfaction) therefore, appear to be similar to, if 
not identical with the laws of organic growth; they represent a similar 
process — catabolic as far as excitation, and anabolic as far as recovery 
for the effects of excitation are concerned. They suggest that central 
nervous system excitation and recovery are based upon a modification 
of the fundamental factors involved in organic growth. It would ap- 
pear, then, as if excitation of the central nervous system predominantly 
affects the entire mass of the functioning cells and is a volume or cube 
root reaction, while the recovery process is mainly based on a surface or 
square root reaction. 
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DEATH - AN ADAPTATION 


== ILL living beings are direct descendants of others. Life is a 
single coherent natural phenomenon of which neither the 
beginning nor the end is known. It must be accepted as an 

———4j entirety for there is no reason to assume that it may be 
composed of a group of similar, independent phenomena. As, generally, 
the end of life is not known, it is uncertain whether a natural death is 
inherent to life. On the other hand, it is rather easy to imagine how it 
may be terminated by destructive changes of the environment. Life 
on earth, for instance, might cease on account of excessive heat. 

Natural death is not necessarily an attribute of life in general and, 
in agreement with this, the lowest organisms do not even show an indi- 
vidual natural death. In unicellular organisms the individual divides 
into two and by so doing ceases to exist; but, since there is no corpse, 
there is no death. All of the actual deaths of unicellular beings must be 
considered to be artificial, that is, caused by the environment. 

It is also rather significant that in Vertebrates the individual as a 
whole may be subject to natural death but the separate cells are not, 
as is shown by tissue cultures which may be continued indefinitely. 

Some plants, like Senecio vulgaris, germinate, blossom and bear fruit 
at all seasons. Yet, the duration of their life is about one year and so 
their organizations include a natural death. Other plants, like the 
sequoia trees, may reach an age of thousands of years. Some of their 
parts may die off but as individuals they seem to be able to live for ever, 
provided they are not hit by lightning or disease. 

Having escaped artificial death, the majority of living beings die 
naturally and this impressive phenomenon seems to be an adaptation 
without which evolution would be impossible. 

The occurrence of evolution follows from two considerations. 
Firstly, all life is derived from life. In regard to this, Pasteur removed 
the last scientific doubt. Secondly, not all organisms are fundamentally 
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the same. A dog and an oak tree are not only different because their 
germs have developed within a different environment but also because 
their germs are not alike. Consequently, if all life be one and yet the 
organisms essentially different, evolution must exist and apparently leads 
to greater complexity, better adaptation to environment and higher 
mental development. 

Propagation and death are the conditions of this evolution. Without 
these, life on earth might continue indefinitely but none of the new 
organisms would have a chance to maintain themselves and hence evolu- 
tion would cease. Even for the lowest organisms death is not destruc- 
tion without any further significance. To die is to share a grand vital 
process : evolution. 

Darwin’s principle of the struggle for life already implies that 
artificial death is a factor in evolution. It seems that such death does 
not promote evolution sufficiently. Because everything new, however 
strong potentially, begins by being weak, the momentarily strongest and 
most adapted organisms might maintain themselves for ever if their 
life were without natural death and, therefore, indeterminate. This 
would prevent the continuation of evolution. The acquisition of natural 
death by the higher organisms may therefore be seen as a more perfect 
adaptation. 

To a certain extent natural death is explained by its being recognized 
as an adaptation, because to explain is nothing but to substitute some- 
thing more familiar for something less so. Yet, it is significant that in 
this way death is incorporated in a group of phenomena which more than 
others remain unintelligible. 

The expression “To deserve death” may be regarded in a new 
light. The idea expressed above leads to the conclusion that only those 
organisms deserve death which are replaced by better ones. This may 
reconcile us with death. At the same time, it greatly emphasizes the 
utmost care for posterity. Thus, propagation and death are inseparable 
parts of evolution. 


A. B. DrooGLeever FortuyNn 
Department of Anatomy, 
Peiping Union Medical College 
Peking, China 
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Public Health Bulletin No. 243, September 1938, pp. 31-53. 

Perrott, Grorce St. J., and Dororny F. Hottanp. Health as an element in 

social security. Annals of the American Academy of Political and Social 

Science, March, 1939. Pp. (of reprint) 21. [Bibliographic footnotes.] 
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Pyri_, Water. Economical Administration of Health Insurance Benefits. Part 
I. The Principle of Economy in the Administration of Health Benefits, 
(Extract from the volume published under that title in “Studies and Re- 
ports,” Series M, Social Insurance, No. 15). Geneva (International Labour 
Office), 1938. Pp. iv + 137. 9% X 6% inches (paper). [Bibliography of 
2% pages.] 

Rorem, C. Rurus. National trends in voluntary hospital care insurance. Hos- 
pital Council Bulletin, March 1939. Pp. (of reprint) 7. 

Saxon, Epcar J. Soil and Human Health. A Call to Action. London (C. W. 
Daniel Co.), 1939. Pp. 8 8% X 5% inches. 3d. net (paper). ([Biblio- 
graphic footnotes.] 

SHEAHAN, Marion W. Maternity nursing in rural homes. Milbank Memorial 
Fund Quarterly, Vol. 17, pp. 113-127, 1939. 

Tartakorr, Rut. Social-service admitting in public hospitals. Hospitals, 
December, 1938. Pp. (of reprint) 3. 

TraveLers INsuRANCE Company. Lest We Regret. Hartford, Conn., 10939. 
Pp. 36. 

Turner, C. E. Personal and Community Health. Fifth Edition. St. Lowis 
(The C. V. Mosby Co.), 1939. Pp. 652 + 4 plates. 834 X 5% inches. 
$3.00. [Bibliography at the end of each chapter.] 

Tyrret_, G. N. M. Science and Psychical Phenomena. New York and London 

' (Harper and Bros.), 1939. Pp. xv + 379. 8% X5% inches. $3.75. [Bibli- 
ographic footnotes. ] 

U. S. DepartMENT or Lasor, Children’s Bureau, in Cooperation with U. S. 
Department of Agriculture, Bureau of Home Economics. Well-Nourished 
Children. Folder 14. Washington (Government Printing Office), 1939. 
Pp. 16. 834 X 4 inches. 

U. S. Pustrc Heattn Service. State and insular health authorities, 1938. 
Directory, with data as to appropriations and publications. Public Health 
Reports, Vol. 53, pp. 1408-1428, 1938. 

U. S. Pustic HEALTH Service. City health officers, 1938. Directory of those 
in cities of 10,000 or more population. Public Health Reports, Vol. 53, pp. 
1783-1800, 1938. 

Waricut, Irvinc S. The prevention of vitamin deficiency diseases in early adult 
life: Ages 21-45 years. Preventive Medicine, Vol. 8, pp. 287-299, 1939. 
[Bibliography of 27 titles.] 


3. Migration 


AMERICAN Frienps Service CoMMITTEE. Refugee Facts. A Study of the Ger- 
man Refugee in America. Philadelphia (American Friends Service Commit- 
tee, 20 S. Twelfth St.), 1939. Pp. 24. 

Laucuin, Harry H. A Report of the Special Committee on Immigration and 
Naturalization Submitting a Research on Conquest by Immigration. New 
York (Chamber of Commerce of the State of New York, 65 Liberty 
Street), 1939. Pp. 267. 9 X 6 inches. $1.00 (paper). 


Mal 
| 
4 
Brov 
§ ‘ 
Buc 
Bur 
Dice 
‘ 
Gra} 
Her: 
Jon? 


1938. 
Health 


those 
53, PP- 


y adult 
1939. 


e Ger- 
ommit- 


on and 
New 
Liberty 


RECENT LITERATURE 417 


Maxower, H., J. Marscuak, and H. W. Rosrnson. Studies in mobility of 
labour; Analysis for Great Britain, Part 1. Oxford Economic Papers, 
Number 2, May 1939, pp. 70-97. [Bibliographic footnotes.] 


4. Population 


Autez, W. C., and Janet Wiper. Group protection for Euplanaria dorotoce- 
phala from ultra-violet radiation. Physiological Zoology, Vol. 12, pp. 110- 
135, 1939. [Bibliography of 14 titles.] 

Banta, A. M. Population density as related to sex and to evolution in Clado- 
cera. American Naturalist, Vol. 71, pp. 34-49, 1937. [Bibliography of 1 
page.] 

Brown, L. A., and A. M. Banta. Control of sex in Cladocera. VIII. Food 
and crowding as factors in male production. Physiological Zoology, Vol. 
8, pp. 138-155, 1935. [Bibliography of 14 titles.] 

BucHNeR, Paut. Symbiose der Tiere mit pflanzlichen Mikroorganismen. Samm- 
lung Goschen, Band 1128. Berlin (Walter de Gruyter and Co.), 1939. Pp. 123. 
6% X 4% inches. RM. 1.62. [Bibliography of 43 titles.] 

Burcu, Guy Irvinc. Population problem. Reader sees country’s uncontrolled 
growth serious omen. Washington Post, September 25, 1038. 

Burcn, Guy Irvinc. Population problem. Mr. Burch discounts some current 
misgivings. Washington Post, April 16, 1939. 

Dice, Lee R. An estimate of the population of deer-mice in the Black Hills of 
South Dakota and Wyoming. Contributions from the Laboratory of Verte- 
brate Genetics, University of Michigan, Number 10, April, 1939. Pp. (of 
reprint) 5. [Bibliography of 2 titles.] 

Ferenczi, Imre. Estimation du nombre réel des éstrangers dans le monde selon 
la nationalité juridique, vers 1910 et 1930. Congrés International de la 
Population, Paris. T. IV. Etat de la Population. Migrations, pp. 1-16, 
1937. [Bibliographic footnotes.] 

Gass, D. V., and C. P. Bracxer. Population and Fertility. London (Popu- 
lation Investigation Committee), 1939. Pp. 101. 8% X 5% inches. 3s. 
GRAHAM, MicHAEL. The trawl fisheries: A scientific and national problem. 

Nature, Vol. 142, pp. 1143-1146, 1938. [Bibliography of 8 titles.] 

Green, Howarp W. Demographical Data, Cleveland, Ohio, 1931-1937. Cleve- 
land (Cleveland Health Council, 1001 Huron Road), 1938. Pp. [4] + 248. 
i1 X 8% inches. $1.00 (paper). 

Herscu, L. D’une formule générale de la baisse de la mortalité dans les 
divers pays de !’Europe occidentale. Congrés International de la Population, 
Paris. T. 1. Théorie Générale de la Population, pp. 163-203, 1937. [Bibli- 
ographic footnotes.] 

Jonson, W. H., and Garretr Harpin. Reproduction of Paramecium in old 

culture medium. Physiological Zoology, Vol. 11, pp. 333-346, 1938. [Bibli- 

ography of 20 titles.] 
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Just, Tueropor [Editor]. Plant and Animal Communities. Notre Dame, Ind, 
(The University Press), 1939. Pp. [2] + 255. 9 X 6 inches. $2.50, 
[Bibliography at the end of each article.] 

Léscu, Aucust. Bevélkerung und Wirtschaft—ein Wechselspiel? Weltwirt. 
schaftliches Archiv, Bd. 48, pp. 454-469, 1938. [Bibliographic footnotes.] 

Lorxa, ALFrep J. Contact points of population study with related branches of 
science. Proceedings of the American Philosophical Society, Vol. 80, pp. 
601-626, 1939. [Biblographic footnotes.] 

Mast, Samuet O., and Donatp M. Pace. The relation between the hydrogen 
ion concentration of the culture medium and the rate of reproduction in 
Chilomonas paramecium. Journal of Experimental Zoology, Vol. 79, pp. 
429-434, 1938. [Bibliography of 7 titles.] 

Mast, S. O., and D. M. Pace. The effect of substances produced by Chilomonas 
paramecium on rate of reproduction. Physiological Zoology, Vol. 11, pp. 
360-382, 1038. [Bibliography of 36 titles.] 

Rerziarr, E. G. Studies in population physiology with the albino mouse. Bi- 
ologia Generalis, Bd. 14, pp. 238-265, 1938. [Bibliography of 8 titles.] 
SAvorGNAN, Franco. Der Schwerpunkt der Alterspyramide. Archiv fiir mathe- 
matische Wirtschafts- und Sozialforschung, Bd. 5, pp. 35-39, 1939. [2 bib- 

liographic footnotes.] 

SHaprro, H. L. Quality in human populations. Scientific Monthly, Vol. 45, 
pp. 109-118, 1937. 

SHaprro, H. L. Some reflections of an anthropoligist on the future of our 
population. Proceedings of the American Philosophical Society, Vol. 80, pp. 
587-600, 1939. 

Unrversity or Oxrorp. Bureau of Animal Population, Annual Report 1937-38. 
Oxford, 1938. Pp. 36. 

vAN ZANTEN, J. H., and T. vAN DEN Brink. Population phenomena in Amsterdam, 
in comparison with other big towns. (English translation of the principal 
parts of Statistical Communication No. 103). Statistical Communications of 
the Municipal Bureau of Statistics of Amsterdam No. 103a. Population, 
Vol. 1, pp. 3-39, 1937; Vol. 2, pp. 3-56, 1938; Vol. 3, pp. 1-56, 1939. [Bibli- 
ographic footnotes and bibliography of 17 titles.] 


5. Mortality and General Vital Statistics 


Bureau oF THE Census. Vital Statistics—Special Reports, Washington, D. C. 
Various numbers as follows: 
Vital statistics summary for Massachusetts: 1937. Vol. 6, No. 42, 
March 8, 1939, pp. 735-752. 
Vital statistics summary for Alabama: 1937. Vol. 6, No. 43, March 10, 


1939, PP. 753-770. 
Vital statistics summary for Illinois: 1937. Vol. 6, No. 44, March 17, 


1939, PP. 771-792. 
Vital statistics summary for Mississippi: 1937. Vol. 6, No. 45, March 


24, 1939, pp. 793-812. 
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Vital statistics summary for West Virginia: 1937. Vol. 6, No. 46, March 
28, 1939, pp. 813-830. 

Vital statistics summary for Pennsylvania: 1937. Vol. 6, No. 47, April 
7, 1939, pp. 831-854. 

Vital statistics summary for New York: 1937. Vol. 6, No. 48, April 19, 
1939, pp. 855-876. 

Vital statistics summary for California: 1937. Vol. 6, No. 49, April 20, 
1939, pp. 877-896. 

Vital statistics summary for Texas: 10937. Vol. 6, No. 50, April 27, 
1939, pp. 897-924. 

Vital statistics summary for the United States Registration Area: 1937. 
Vol. 6, No. 51, April 29, 1939, pp. 925-940. 

Vital statistics summary for Virgin Islands: 1937. Vol. 6, No. 52, May 
2, 1939, PP. 941-048. 

Vital statistics summary for Puerto Rico: 1937. Vol. 6, No. 53, May 12, 
1939, PP. 949-958. 

Proofs of age accepted by five agencies. Vol. 7, No. 15, March 2, 1939, 
PP. 49-52. 

Deaths from selected causes, and death rates, by rank order and by states: 
1937. Vol. 7, No. 18, March 8, 1939, pp. 63-64. 

Number of deaths from cancer by site, with relation to sex and age: 
United States. Vol. 7, No. 19, March 9, 1030, pp. 65-66. 

Deaths from cancers and other malignant tumors: 1920-1937. Vol. 7, No. 
21, March 13, 1939, pp. 69-72. 

Deaths from each cause: United States, 1933-1937. Vol. 7, No. 24, March 
20, 1939, PP. 77-90. 

Deaths from pneumonia: 1920-1937. Vol. 7, No. 25, March 22, 1939, 
PP. 91-94. 

Deaths from tuberculosis: 1920-1937. Vol. 7, No. 26, March 23, 1939, 
pp. 95-98. 

Deaths from selected causes. Deaths from selected causes by age and 
sex: United States, 1937. Vol. 7, No. 28, March 25, 1930, pp. 101-104. 
Maternal mortality: 1915-1937. Vol. 7, No. 29, March 29, 1939, pp. 105- 
114. 
Deaths from diseases of the heart: 1920-1937. Vol. 7, No. 30, April 1, 1939, 
pp. 115-118. 

Infant mortality: 1915-1937. Vol. 7, No. 31, April 4, 1939, pp. 119-134. 
Deaths from homicide: 1920-1937. Vol. 7, No. 33, April 8, 1039, pp. 153- 
156. 

Maternal mortality: states and cities, 1915-1937. Vol. 7, No. 34, April 10, 
1939, PP. 157-170. 

Fatal accidents in the United States: 1937. Vol. 7, No. 35, April 12, 
1939, Pp. 171-198. 

Number of births and deaths according to place of residence in each 
state: 1937. Vol. 7, No. 37, April 17, 1939, pp. 215-218. 


se. Bi- 

] 

mathe- 

[2 bib- 

Tol. 45, 

of our 
80, pp. 

1937-38. 
terdam, 

rincipal 

tons of 
ulation, 

[Bibli- 

lo. 42, 

rch 10, 

‘ch 17, 7 
March 


HUMAN BIOLOGY 


Deaths from alcoholism: 1910-1937. Vol. 7, No. 38, April 21, 1930, pp. 
219-224. 
Deaths from suicide: 1920-1937. Vol. 7, No. 39, April 24, 1939, pp. 225- 


228. 

Deaths from diarrhea and enteritis: 1920-1937. Vol. 7, No. 40, May 2, 
1939, PP. 229-232. 
The interchange of birth and death nonresident transcripts between states, 
Vol. 7, No. 41, May 16, 1930, pp. 233-236. 
Deaths from cirrhosis of the liver: 1910-1937. Vol. 7, No. 42, May 17, 
1939, PP. 237-242. 

BuREAU OF THE CeNsus. List of reports and publications relating to vital sta- 
tistics. Washington, 1939. Pp. 4. 

Dunn, Hatsert L. Mortality Statistics 1936. Thirty-Seventh Annual Report. 
Rate Tables and General Tables for the United States with Supplemental 
Statistics for Hawaii, Puerto Rico, and the Virgin Islands. U. S. Depart- 
ment of Commerce. Bureau of the Census. Washington (Government Print- 
ing Office), 1938. Pp. iii + 356. 11% X 9 inches. $1.50. 

Gover, Mary. Mortality during periods of excessive temperature. Public 
Health Reports, Vol. 53, pp. 1122-1143, 1038. [Bibliography of 11 titles.] 

Green, Howarp W. Infant Mortality and Economic Status, Cleveland Five- 
City Area 1919-1937. Cleveland (Cleveland Health Council, 1oor Huron 
Road), 1939. Pp. [6] + 123. 11 X 8% inches. $1.00 (paper). 

GREENWOOD, Major. Occupational and economic factors of mortality. British 
Medical Journal, Vol. 1, pp. 862-866, 1939. 

Hampton, Brock C. Cancer mortality in the United States in 1936 and recent 
preceding years. Public Health Reports, Vol. 53, pp. 816-821, 1938. [5 bibli- 
ographic footnotes. ] 

Havusotp, Hettmut. Die Krebssterblichkeit in einigen deutschen Grossstadten 
seit der Jahrhundertwende. Reichs-Gesundheitsblatt, 1938, Heft 8, pp. 133- 
143; Heft 9, pp. 171-177; Heft 12, pp. 220-228; Heft 25, pp. 493-500; Heft 
34, PP. 645-654; Heft 30, pp. 735-742; Heft 40, pp. 805-814. 

REGISTRAR-GENERAL’S Statistical Review of England and Wales for the Year 
1936. Text. London (H. M. Stationery Office), 1938. Pp. ix + 204. 9% 
X 6 inches. 3s. net (paper). 

REGISTRAR-GENERAL’S Statistical Review of England and Wales for the Year 
1937. Tables. Part 1. Medical. London (H. M. Stationery Office), 1938. 
Pp. v + 406. 95% X 6 inches. 6s. net (paper). 

SPrEGELMAN, Mortimer. Mortality in relation to widowhood. Proceedings of 
the American Philosophical Society, Vol. 80, pp. 541-558, 1939. [Bibliographic 
footnotes. 

Wo rr, Georc. Cancer and race with special reference to the Jews. American 
Journal of Hygiene, Vol. 20, Section A, pp. 121-137, 1939. [Bibliography 
of a1 titles.] 
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6. Morbidity and Epidemiology 


Causey, Ottis R. Some anopheline and culicine mosquitoes of Siam with remarks 
on malaria control in Bangkok. American Journal of Hygiene, Vol. 25, pp. 
400-420, 1937. [Bibliography of 21 titles.] 

CHEESEMAN, E. A., W. J. Martin, and W. T. Russett. Diphtheria. A sug- 
gested explanation of the relative change in age incidence. Journal of Hy- 
giene, Vol. 39, pp. 181-202, 1939. [Bibliography of 9 titles.] 

CureeseMAN, E. A., W. J. Martin, and W. T. Russet. Disease and environ- 
ment. Biometrika, Vol. 30, pp. 341-362, 1939. [Bibliography of 6 titles.] 
Cottins, Setwyn D. Percentage of illnesses treated surgically among 9,000 
families. Based on nation-wide periodic canvasses, 1928-31. Public Health 

Reports, Vol. 53, pp. 1593-1616, 1938. [Bibliography of 13 titles.] 

Dorn, Harotp F. The relative amount of ill-health in rural and urban com- 
munities. Public Health Reports, Vol. 53, pp. 1181-1195, 1938. [Bibliography 
of 20 titles.] 

Dorn, Harotp F. The incidence and future expectancy of mental disease. 
Public Health Reports, Vol. 53, pp. 1991-2004, 1938. 

GaAraFER, W1LLIAM M., and S. Fraster. Frequency and duration of 
disabilities causing absence from work among the employees of a public 
utility, 1933-1037. Public Health Reports, Vol. 53, pp. 1273-1288, 1938. 
[Bibliography of 5 titles.] 

GAFAFER, WILLIAM M., and Exizasetu S. Frasier. Frequency of disabling ill- 
ness among industrial employees during 1932-37 and the first quarter of 
1938. Public Health Reports, Vol. 53, pp. 1562-1571, 1938. [Bibliography 
of 8 titles.] 

Gray, Georce W. Anxiety and illness. Harpers Magazine, May, 1939, pp. 605- 
616. 

McCienpon, J. F. Iodine and the Incidence of Goiter. Minneapolis (Univer- 
sity of Minnesota Press); London (Oxford University Press), 1930. Pp. 
vi + [4] + 126. 11 X 8% inches. $5.00. [Bibliographic footnotes. ] 

New York TusBercuLosis AND HEALTH AssocIATION. Consolidated Statements, 
Year 1938. Tuberculosis Clinic Reports, New York City; Sanatorium and 
Tuberculosis Hospital Services, Metropolitan New York. Tuberculosis 
Mortality and Morbidity New York City 1938 and 1037. New York, March 
1939. Pp. [10] + [6] folding charts. 11 X 8% inches. 

Srumons, James S., with the collaboration of Grorce R. CALLENDER, DALFERES 
P. Curry, Seymour, C. Scuwartz, and RayMonp RANDALL. Malaria in 
Panama. The American Journal of Hygiene, Monographic Series, No. 13. 
Baltimore (Johns Hopkins Press), 1939. Pp. xv + 326. 9 X 6 inches. $1.10 
net. [Bibliography of 17 pages.] 

SoutHwick, Water E. Time and stage in development at which factors 
operate to produce mongolism. American Journal of Diseases of Children, 
Vol. 57, pp. 68-89, 1939. [83 bibliographic footnotes.] 
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Dorotuy G., and KATHARINE Berry. Maternal health and supervision 
in a rural area. Milbank Memorial Fund Quarterly, Vol. 17, pp. 172-204, 
1939. [Bibliographic footnotes. ] 

Witson, Epwin G., Constance BENNETT, MARGARET ALLEN, and JANE 
Worcester. Measles and scarlet fever in Providence, R. I., 1920-1934 with 
respect to age and size of family. Proceedings of the American Philosophical 
Society, Vol. 80, pp. 357-476, 1939. [Bibliographic footnotes.] 


7. Natality, Fecundity, Fertility 


Asuiey-Montacu, M. F. Climate and reproduction. Science, Vol. 80, pp. 
290-292, 1939. [Bibliographic footnotes.] 

Bureau or THE Census. Vital Statistics—Special Reports, Washington, D. C. 
Various numbers as follows: 

Number of live births and percentage distribution, by race and by person 
in attendance, in each state: 1937. Vol. 7, No. 16, March 6, 1930, pp. 53-58. 
Number of live births and percentage distribution, by person in attendance, 
in urban and rural areas of each state: 1937. Vol. 7, No. 17, March 7, 
1939, Pp. 59-62. 

Number of stillbirths by states: 10933-1037. Vol. 7, No. 20, March 11, 
1939, pp. 67-68. 

Illegitimate births. Vol. 7, No. 22, March 15, 1939, pp. 73-74. 

Plural births: 1937. Vol. 7, No. 23, March 16, 1939, pp. 75-76. 

Number of live births, by legitimacy, for each state: 1937. Vol. 7, No. 27, 
March 24, 1930, pp. 99-100. 

Live births by legitimacy. Vol. 7, No. 32, April 6, 1939, pp. 135-152. 
Live births by person in attendance. Live births occurring in cities of 
10,000 or more, by person in attendance: 1937. Vol. 7, No. 36, April 14, 
1939, PP. 199-214. 

Dorn, Harotp F., and Artaur J. McDowett. The relationship of fertility 
and longevity. American Sociological Review, Vol. 4, 234-246, 1939. [Bibli- 
ography of 13 titles.] 

Dunn, Harsert L. Birth, Stillbirth, and Infant Mortality Statistics for the 
Continental United States, the Territory of Hawaii, the Virgin Islands 
1936. Twenty-Second Annual Report. U. S. Department of Commerce. 
Bureau of the Census. Washington (Government Printing Office), 1938. 
Pp. iv + 208. 11% X 9 inches. $1.25. 

Hays, F. A. Time interval between clutches in Rhode Island Red_pullets. 
Journal of Agricultural Research, Vol. 57, pp. 575-581, 1938. 

Hotcukiss, Ropert S. Methods in sperm analyses and evaluation of thera- 
peutic procedures. Journal of the American Medical Association, Vol. 107, 
pp. 1849-1851, 1936. [Bibliographic footnotes and bibliography of 26 titles.] 

Horcukxiss, Rosert S., Enpre K. Brunner, and Greniry. Semen 
analyses of two hundred fertile men. American Journal of the Medical 
Sciences, Vol. 196, pp. 362-384, 1938. [Bibliography of 16 titles.] 
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Innes, Jonn W. Class Fertility Trends in England and Wales 1876-1934. 
Princeton (Princeton University Press), 1938. Pp. xiii + 152. 9 X 6 
inches. $2.00. [Bibliography of 5% pages.] 

KaurMAN, Laura, and Hatina BrerOwna. Studies on the greenleg fowls. 
I. Egg-production, egg-weight and body-weight. Mémoirs de l'Institut Na- 
tional Polonais d’Economie Rurale 4 Pulawy, T. 17, Mémoire No. 260 B, 
1937. Pp. (of reprint) 20 + 2 folding charts. [Bibliography of 11 titles.] 
[In Polish with an English summary.] 

KaurMAN, Laura, and Hetena BaczKowsKa. Studies on the greenleg fowls. 
II. Correlations in certain characters of egg-production, the weight of eggs, 
the weight of fowls and the number of eggs. Mémoires de l'Institut Na- 
tional Polonais d’Economie Rurale 4 Pulawy, T. 17, Mémoire No. 266 B, 
pp. 159-175, 1937. [Bibliography of 29 titles.] [In Polish with an English 
summary.] 

Kiser, Cryve V. Birth rates and socio-economic attributes in 1935. Milbank 
Memorial Fund Quarterly, Vol. 17, pp. 128-151, 1039. [Bibliographic foot- 
notes. ] 

Koma, T., K. NAKAMuRA, and M. Toxupa. Studies on twins and double mon- 
sters found in vertebrates. Memoirs of the College of Science, Kyoto 
Imperial University, Series B, Vol. 14, pp. 153-253 + 6 plates, 1938. [Bib- 
liography at the end of each chapter.] 

Parsuiey, H. M. Human reproduction. Encyclopaedia Serxualis, pp. 719-725, 
1936. [Bibliography of 109 titles.] 

Roserts, J. A. Fraser. Intelligence and family size. Eugenics Review, Vol. 
30, PP. 237-247, 1939. 

Wistocki, Grorce B. Observations on twinning in marmosets. American Jour- 
nal of Anatomy, Vol. 64, pp. 445-483, 1930. [Bibliography of 26 titles.] 
YERUSHALMY, J. Hour of birth and stillbirth and neonatal mortality rates. 

Child Development. Vol. 9, pp. 373-378, 1938. [Bibliography of 3 titles.] 

Zuck, THEoporE T. The relation of basal body temperature to fertility and 

sterility in women. American Journal of Obstetrics and Gynecology, Vol. 

36, pp. 998-1005, 1938. [Bibliography of 20 titles.] 


8. Birth Control 


Hernricu. Die Methoden der Fruchtbarkeitsbeschrankung vom 4rzt- 
lichen, ethischen und bevGlkerungspolitischen Standpunkt. Wiener klinische 
Wochenschrift, Nr. 35, 1935. Pp. (of reprint) 22. 

Stix, Recrne K. Birth control in a midwestern city. A study of the clinics of 
the Cincinnati Committee on Maternal Health. Milbank Memorial Fund 

Quarterly, Vol. 17, pp. 152-171, 1939. [Bibliographic footnotes.] 


9. Marriage and Divorce 


Herskovits, Metvitte J. A note on ‘woman marriage’ in Dahomey. Africa, 
Vol. 10, pp. 335-341. [No date.] [Bibliographic footnotes.] 


sion 
204, 
ANE 
vith 
ical 
rson 
-58. 
nee, 
h 7, 

Il, 
, 27, 
of . 
14, 
ility 
ibli- 

the 
ands : 
938. 

lets. 
era- 
107, 
les.] 
men 


424 HUMAN BIOLOGY 


TeRMAN, Lewis M., Assisted by Paut ButreNwetser, LEonARD W. Fercuson, 
Wunirrep B. Jonnson, and Donatp P. Wirson. Psychological Factors in 
Marital Happiness. New York and London (McGraw-Hill Book Co.), 
1938. Pp. xiv + 474. 9 X 6 inches. $4.00. [Bibliography of 114 titles.] 


III. BEHAVIOR 
1. Racial and Genetic Psychology 


Branves, Gustav. Buschi: Vom Orang-Saugling zum Backenwiilster. Leipzig 
(Verlagsbuchhandlung Quelle and Meyer), 1939. Pp. [6] + 135. 9 X 5% 
inches. RM. 4.80; (25 percent less outside of Germany). 

Cartes, C. M. A comparison of the intelligence quotients of incarcerated 
delinquent white and American Negro boys and of a group of St. Louis public 
school boys. Journal of Applied Psychology, Vol. 20, pp. 499-510, 1936. 
[Bibliography of 11 titles.] 

Haskins, Cary. P. Of Ants and Men. New York (Prentice-Hall, Inc.), 
1939. Pp. vii + 244 + 15 plates. 9 X 6 inches. $2.75. 

Herter, Konrap. Die Biologie der europaischen Igel. Monographien der Wild- 
sdugetiere, Band V. Leipsig (Verlag Dr. Paul Schdps), 1938. Pp. [6] + 
222. 9% X 6% inches. RM. 10.80 (paper); RM. 12 (cloth). [Bibli- 
ography of 7 pages.] 

Ketiocc, W. N. Evidence for both stimulus-substitution and original antici- 
patory responses in the conditioning of dogs. Journal of Experimental 
Psychology, Vol. 22, pp. 186-192, 1938. [Bibliography of 20 titles.] 

Keiiocc, W. N., R. C. Davis, and V. Brown Scorr. Refinements in technique 
for the conditioning of motor reflexes in dogs. Journal of Experimental 
Psychology, Vol. 24, pp. 318-331, 1939. [Bibliographic footnotes.]} 

Ketiocc, W. N., and E. L. Warker. An analysis of the bilateral transfer of 
conditioning in dogs, in terms of frequency, amplitude, and latency of the 
responses. Journal of General Psychology, Vol. 18, pp. 253-265, 1938. [Bib- 
liography of 6 titles.] 

LANGworRTHY, ORTHELLO R., and Curt P. RicuTer. Increased spontaneous 
activity produced by frontal lobe lesions in cats. American Journal of 
Physiology, Vol. 126, pp. 158-161, 1939. [Bibliography of 4 titles.] 

MELLAND, FrANK. Elephants in Africa. Introduction by The Right Hon. The 
Earl of Onslow. London (Country Life, Ltd.) ; New York (Charles Scrib- 
ner’s Sons), 1938. Pp. xiii + 186. 8% X 5% inches. $3.75. 

Spence, KENNETH W. The Solution of Multiple Choice Problems by Chim- 
panzees. Comparative Psychology Monographs. Volume 15, Number 3. 
Serial No. 75. Baltimore (The Johns Hopkins Press), 1939. Pp. 54. 10 X 
634 inches. $1.00 (paper). [Bibliography of 25 titles.] 


2. Individual Psychology 


Brown, Witutam. Psychological Methods of Healing. An Introduction to 
Psychotherapy. London (University of London Press), 1938. Pp. vii + 
224. 8% X 5% inches. 7s. 6d. net. [Bibliography of 6 pages.] 
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Burrow, TRIGANT. Kymograph studies of physiological (respiratory) concomi- 
tants in two types of attentional adaptation. Nature, Vol. 142, p. 156, 1938. 
[Bibliography of 1 title.] 

JoHN, Leonarp W. Doos, Neat E. O. H. Mowrer, Rospert 
R. Sears, in collaboration with CLELLAN S. Forp, Cart I. Hovianp, and 
RicHarp T. SOLLENBERGER. Frustration and Aggression. New Haven (Yale 
University Press); London (Oxford University Press), 1939. Pp. viii + 
209. 9 X 6 inches. $2.00. [Bibliography of 11 pages.] 

Furnas, J. C. So You’re Going to Stop Smoking! New York (Simon and 
Schuster), 1939. Pp. vi + 97. 7% X 5 inches. $1.25. 

GARLAND, HAMLIN. The Mystery of the Buried Crosses. A Narrative of 
Psychic Exploration. New York (E. P. Dutton and Co.), 1939. Pp. 351. 
8% X 5% inches. $3.75. 

HELLPACH, Witty. Geopsyche. Die Menschenseele unterm Einfluss von Wetter 
und Klima, Boden und Landschaft. Leipzig (Verlag von Wilhelm Engel- 
mann), 1935. Pp. xvi + 317. 9 X 6 inches. 

JouNson, WENDELL. Language and Speech Hygiene. An Application of General 
Semantics. Outline of a Course. Monograph I. General Semantics Mono- 
graphs. Chicago (Institute of General Semantics, 1234 E. 56th St.), 1930. 
Pp. v + 54. 10% X 8% inches. (Paper). [Bibliography of 33 titles.] 

KAHN, Fritz. Our Sex Life. A Guide and Counsellor for Everyone. Trans- 
lated from the German by George Rosen. New York (Alfred A. Knopf), 
1939. Pp. xxxviii + 459 + 29 plates. 9% X 6% inches. $6.00. 

Kettocc, W. N. Some objections to Professor Cason’s definition of learning. 
Psychological Review, Vol. 45, pp. 96-100, 1938. [10 bibliographic foot- 
notes. ] 

Keitocc, W. N. An eclectic view of some theories of learning. Psychological 
Review, Vol. 45, pp. 165-184, 1938. [Bibliographic footnotes.] 

Ketiocc, W. N., and Srevart H. Britt. Structure or function in the definition 
of learning? Psychological Review, Vol. 46, pp. 186-198, 1939. [Bibliography 
of 25 titles.] 

Ketiocc, W. N., and Bryan Payne. The true-false question as an aid in study- 
ing. Journal of Educational Psychology, November, 1938, pp. 581-589. 
[Bibliographic footnotes.] 

Kettocc, W. N., and E. L. Waker. “Ambiguous conditioning,’ a phenomenon 
of bilateral transfer. Journal of Comparative Psychology, Vol. 26, pp. 63- 
77, 1938. [Bibliography of 13 titles.] 

Pratt, Carrot, C. The Logic of Modern Psychology. New York (The Mac- 
millan Co.), 1939. Pp. xvi + 185. 8% X 5% inches. $2.00. 

Roperts, J. A. Fraser, R. M. Norman, and Ruts Grirrirus. Studies on a 
child population. IV. The form of the lower end of the frequency distribu- 
tion of Stanford-Binet intelligence quotients and the fall of low intelligence 
quotients with advancing age. Annals of Eugenics, Vol. 8, Part IV, pp. 310- 
336, 1938. [Bibliography of 22 titles.] 
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Rosett, JosHua. The Mechanism of Thought, Imagery, and Hallucination. 
Morningside Heights, N. Y. (Columbia University Press), 1930. Pp. x 
+ 289. 10 X 7 inches. $3.00. [Bibliography at the end of each chapter.] 

Tuom, D. A. Habit Clinics for Child Guidance. U. S. Department of Labor 
Bureau Publication No. 135. (Revised 1938). Washington (Government 
Printing Office), 1939. Pp. iii + 97. 9% X5% inches. 15 cents (paper). 
[Bibliographic footnotes.] 

Wuire, WeNpveLL. The Psychology of Making Life Interesting. New York 
(The Macmillan Co.), 1939. Pp. xv + 215. 7% X 5% inches. $2.50. 
Wue, Ira S. Personality Development and Social Control in Terms of Con- 
stitution and Culture. Three Lectures at the Tavistock Clinic, July 10937. 
London, New York and Toronto (Oxford University Press), 1039. Pp. 
[o] + 57. 8% X 5% inches. $1.25 (paper). [Bibliographic footnotes.] 


3. Psychiatry 


Berry, Ricnarp J. A. Some of the social aspects of mental deficiency in the 
wage-earning classes. British Medical Journal, Vol. 1, pp. 332-334, 1930. 
[Bibliography of 3 titles.] 

Burrow, TRIGANT. The economic factor in disorders of behavior. American 
Journal of Orthopsychiatry, Vol. 9, pp. 102-108, 1939. [Bibliographic foot- 
notes. ] 

Burrow, TrIGANT. The world as will. A view and review. Journal of Social 
Philosophy, Vol. 4, pp. 162-173, 1939. 

Penrose, L. S. Mental disease and crime: Outline of a comparative study of 
European statistics. British Journal of Medical Psychology, Vol. 18, pp. 
1-15, 1939. [Bibliography of 8 titles.] 

Pescor, Micnaer J. A statistical analysis of the clinical records of hospital- 
ized drug addicts. Supplement No. 143 to the Public Health Reports, 1938. 
Pp. (of reprint) 30. [Bibliography of 10 titles.] 

Horatio M., BENJAMIN MALzBerG, and Raymonp G. Futter. He- 
reditary and Environmental Factors in the Causation of Manic-Depressive 
Psychoses and Dementia Praecox. Utica, N. Y. (State Hospitals Press), 
1939. Pp. 473. 9% X 6% inches. $2.50. [Bibliography of 5% pages.] 

ZuBIN, JosepH. The mentally ill and mentally handicapped in institutions. Sup- 
plement No. 146 to the Public Health Reports, 1938. Pp. (of reprint) 109. 
[Bibliography of 5 titles.] 


4. History and Biography 


{Anon.] The Royal Society of Arts. London, 1939. Pp. 20. 

Baker, S. JosepHine. Fighting for Life. New York (The Macmillan Co.), 
1939. Pp. [6] + 264 + 8 plates. 83% X 5% inches. $2.75. 

Berne, Ertcu. Homer und das Papier. Forschungen und Fortschritte, Jahrg. 
15, PP. 103-104, 1939. 
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Coun, Ferpinanp. Bacteria. The smallest of Living Organisms. Translated 
by Charles S. Dolley. Introduction by Morris G. Leikind. Baltimore 
(Johns Hopkins Press), 1939. Pp. 44. 10 X 7 inches. $1.00. ([Bibliog- 
raphy of Ferdinand Cohn of 4% pages.] 

Corson, Percy. Georgian Portraits. London (Williams and Norgate), 1939. 
Pp. 269 + 12 plates. 8 X 534 inches. 8s. 6d. net. 

Derries, AMELIA. Sheep and Turnips: Being the Life and Times of Arthur 
Young, F. R. S. Preface by R. A. Butler and an Introduction by Montague 
Fordham. London (Methuen and Co.), 1938. Pp. xviii + 235. 7% X 
5% inches. 7s. 6d. net. [Bibliography of 6% pages.] 

Doorty, Eteanor. The Microbe Man. A Life of Pasteur for Young People. 
Introduction by Pasteur Vallery-Radot. Woodcuts by Robert Gibbings. 
New York and London (D. Appleton-Century Co.), 1939. Pp. viii + 160. 
8 X 5% inches. $1.50. 

Epetstern, Lupwic. The genuine works of Hippocrates. Bulletin of the His- 
tory of Medicine, Vol. 7, pp. 236-248, 1939. [Bibliographic footnotes.] 
Fearn, AwNE WALTER. My Days of Strength. An American Woman Doctor’s 
Forty Years in China. New York (Harper and Bros.), 1939. Pp. xiii + 

207 + 15 plates. 8% X 5% inches. $3.00. 

FisHer, R. A. “Student.” Annals of Eugenics, Vol. 9, Part 1, pp. 1-9, 1939- 
[Bibliography of 22 titles.] 

Grecory, Wirtut1am K. Grafton Elliot Smith. Science, Vol. 85, 66-68, 1937. 

v. HettMeR-WULLEN, Hitpa. Der Sklavenhandel—die historiche Grundlage der 
Negerfrage in Amerika. (Statistische Aufzeichnungen von 1492-1807). 
Zeitschrift fiir Rassenkunde, Bd. 9, pp. 97-103, 1939. [Bibliography of 1%4 
pages. ] 

Herskovits, Metvitte J. The significance of Thorstein Veblen for anthro- 
pology. American Anthropologist, Vol. 38, pp. 351-353, 1936. [1 biblio- 
graphic footnote.] 

Herskovits, Metvitte J. Robert Sutherland Rattray. American Anthropologist, 
Vol. 41, pp. 130-131, 1939. [List of Robert Sutherland Rattray’s works of 
II titles.] 

Herskovits, MELVILLE J. The ancestry of the American Negro. The American 
Scholar, pp. 84-94. [No date.] 

InpIAN RESEARCH Funp Association. Report of the Scientific Advisory Board 
for the Year 1st January to 31st December, 1938. New Delhi, India (Indian 
Research Fund Association), 1939. Pp. v + 107. 9% X 6% inches. One 
rupee (paper). 

Joun INNes HorticutturAL Twenty-Ninth Annual Report for 
the year 1938. London, 1939. Pp. 24. 

KrocMAN, Witton M. Thomas Wingate Todd, January 15, 1885-December 28, 
1938. Science, Vol. 80, pp. 143-144, 1939. 

Lewis, Lawrence. A Tribute to Dr. Herbert Putnam, Librarian of Congress. 

Washington (Government Printing Office), 1939. Pp. 15. 
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Meyer, Apotr. Biologisches und medizinisches Denken in ihren geistesgeschicht- 
lichen Beziehungen. Hippokrates, Heft 44, pp. 1173-1180, 1936. [Bibli- 
ography of 3 titles.] 

Meyer, Apotr. Uber historische Kontinuitat und Epochenunabhangigkeit. Eine 
Antwort an Herrn Aldo Mieli (Paris). Sudhoffs Archiv fiir Geschichte der 
Medizin und der Naturwissenschaften, Bd. 29, pp. 196-202, 1936. [1 biblio- 
graphic footnote.] 

Meyer, Apvotr. Ein wenig bekanntes Bildnis von Lamarck. Sudhoffs Archiv fiir 
Geschichte der Medizin und der Naturwissenschaften, Bd. 29, pp. 355-356, 
1937. [1 bibliographic footnote.] 

Meyer, Apotr. The tradition of ancient biology and medicine in the vitalistic 
periods of modern biology and medicine. Bulletin of the Institute of the 
History of Medicine, Vol. 5, pp. 800-821, 1937. 

Meyer, Apotr. Wer soll Geschichte der Biologie schreiben? Sudhoffs Archiv 
fiir Geschichte der Medizin und der Naturwissenschaften, Bd. 29, pp. 357- 
362, 1937. [1 bibliographic footnote.] 

Mutter, H. J. Dr. Calvin B. Bridges. Nature, Vol. 143, pp. 191-192, 1939. 

Orcter, Herta. Alfred Adler: The Man and His Work. Triumph over the 
Inferiority Complex. Foreword by O. H. Woodcock. London (C. W. 
Daniel Co.), 1939. Pp. 241. 8% X 5% inches. 8s. 6d. net. [Bibliography of 
Alfred Adler of 33 titles.] 

RieEcKMANN, Lresetotte. Charles Darwin’s Abstammungslehre als Ausdruck 
der englischen Weltanschauung des 19. Jahrhunderts. Dissertation, Han- 
sische Universitit. Hamburg, 1938. Pp. 65. [Bibliography of 2% pages.] 

Sicertst, Henry E. Boerhaave’s influence upon American medicine. Neder- 
landsche Tijdschrift voor Geneeskunde, Jaarg. 82, pp. 4822-4828, 1938. [Bib- 
liographic footnotes. ] 

Sicertst, Henry E. Kagan’s Garrison. Bulletin of the History of Medicine, 
Vol. 7, pp. 357-362, 1939. [Bibliographic footnotes.] 

SrreeTer, Georce L. Annual report of the Chairman of the Division of Animal 
Biology. Carnegie Institution of Washington, Year Book No. 37, for the 
year 1937-1938, December 9, 1938. Pp. 108. [Bibliography of 5 pages.] 

Taytor, F. SHerwoop. The March of Mind. A Short History of Science. 
New York (The Macmillan Co.), 19390. Pp. xiv + 320 + 14 plates. 8% 
xX 5% inches. [“Suggestions for further reading” of 6 titles.] 

Terry, R. J. The origins of the Missouri Medical College. Washington Uni- 
versity, Medical Alumni Quarterly, April, 1938. Pp. 123-140. [Biblio- 
graphic footnotes. ] 

Tue Jonn anp Mary R. Markie Founpation. Annual Report, 1938. New 
York, 1939. Pp. 18. 

U. S. DepartMent or Commerce. Bureau of the Census. Amnual Report of 
the Secretary of Commerce, pp. 19-37, 1938. 

UNIveRSITY OF MARYLAND. Proceedings of the University of Maryland Bio- 
logical Society. Bulletin of the School of Medicine, University of Mary- 
land, Vol. 23, pp. 210-214, 103. 
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5. Sociology, Law, Politics and Religion 


Bernat, J. D. The Social Function of Science. New York (The Macmillan 
Co.), 1939. Pp. xvi + 482 + 2 folding charts. 8544 X 5% inches. $3.50. 

Brown, Francis J. [Editor.] Refugees. The Annals of the American Academy 
of Political and Social Science, Philadelphia, Vol. 203, 1939. Pp. xv + 271. 
0% X 6% inches. $2.50 (cloth); $2.00 (paper). [Bibliography of 6% 
pages.] 

Butter, NicHotas M. World conditions we are facing. International Concili- 
ation, No. 350, pp. 275-283, 1939. ¥ 
Butter, Nicnoras M. The four freedoms. International Conciliation, No. 350, 

pp. 284-285, 1939. 

Butter, Nicnoras M. Why war? International Conciliation, No. 351, pp. 
366-360, 1939. 

CARNEGIE ENDOWMENT FOR INTERNATIONAL Peace. Appeal to Germany by Emi- 
nent Britons. Manifesto on peace and cooperation by eighteen prominent 
British citizens. January 27, 1939. International Conciliation, No. 348, pp. 
139-140, 1939. 

CARNEGIE ENDOWMENT FOR INTERNATIONAL Peace. Eighth International Con- 
ference of American States and Texts of Declarations, Resolutions, and 
Recommendations Adopted by the Conference. Explanatory Introduction by 
George A. Finch, International Conciliation, No. 349, pp. 145-249, 1939. 

CARNEGIE ENDOWMENT FOR INTERNATIONAL Peace. Text of the Bill of Rights. 
International Conciliation, No. 350, pp. 286-287, 1939. 

CARNEGIE ENDOWMENT FOR INTERNATIONAL Peace. Developments in the Euro- 
pean situation. Peace appeal of President Roosevelt on April 14; Speech of 
Chancellor Hitler to The Reichstag on April 28; Speech of Premier Mus- 
solini at Rome on April 20. German notes of April 28 denouncing Anglo- 
German and German-Polish Treaties; Speech of Polish Foreign Minister 
and Polish note to Germany on May 5. International Conciliation, No. 
351, PP. 203-365, 1939. 

Cox, Evcene A. A time to think. Lewiston Morning Tribune, Lewiston, Idaho, 
April 23, 1939. 

Duxe, WrntFrrep [Editor.] Trial of Field and Gray. London and Edinburgh 
(William Hodge and Co.), 1939. Pp. vi + 302 + 9 plates + 1 folding 
chart. 8% X 5% inches. tos. 6d. net. 

Emerson, Atrrep E. Social coordination and the superorganism. American 
Midland Naturalist, Vol. 21, pp. 182-209, 1939. [Bibliography of 6 pages.] 

Far Eastern ArFairs. What’s what in China? Far Eastern Affairs Pam- 
phlets, Vol. 1, No. 11, pp. 1-35, 1939. 

Finx, Artuur E. Causes of Crime. Biological Theories in the United States 
1800-1915. Philadelphia (University of Pennsylvania Press); London (Ox- 
ford Unversity Press), 1938. Pp. xi + 300. 9 X 6 inches. $3.00. [Bibli- 
ography of 50% pages.] 
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GaSKELL, Aucusta. Whence? Whither? Why? A New Philosophy Based 
on the Physical Sciences. Introduction by F. K. Richtmyer. New York 
(G. P. Putnam’s Sons), 1939. Pp. 312. 8% X 5% inches. $2.50. [Biblio- 
graphy of 100 titles.] 

HANKINS, FRANK H. Social science and social action. American Sociological 
Review, Vol. 4, pp. I-15, 1939. 

Hayakawa, S. I. General semantics and propaganda. Jnstitute of General 
Semantics, 1938. Pp. 7. 

Herskovits, Metvitte J. Social history of the Negro. Chapter 7 of A Hand- 
book of Social Psychology, edited by Carl Murchison, Worcester, Mass. 
(Clark University Press), 1935. Pp. 207-267. [Bibliography of 5 pages.] 

Herskovits, Metvitte J. Applied anthropology and the American anthropologists, 
Science, Vol. 83, pp. 215-222, 1936. [Bibliographic footnotes.] 

Herskovits, Metvitte J. African gods and Catholic saints in the new world 
Negro belief. American Anthropologist, Vol. 39, pp. 635-643, 1937. [Bibli- 
ographic footnotes.] 

Hoover, Hersert. America’s Way Forward. New York (Constitutional Pub- 
lications, Inc.), 1939. Pp. 83. 8% X 5% inches. 

Kerrn, Sir Artuur. Must a rationalist be a pacifist? The Truth Seeker, Vol. 
66, PP. 33-34, 1939. 

Lunoperc, Emma O. Child welfare services. Social Work Year Book, 109309. 
Pp. (of reprint) [12]. 

Nutt, Atice S. Juvenile and domestic relations courts. Social Work Year 
Book, 1939. Pp. (of reprint) [4]. [Bibliography of 12 titles.] 

Peart, Raymonp. Patterns for living together. Harper's Magazine, Vol. 178, 
PP. 595-604, 1939. 

Pirt-Rivers, Greorce Lane-Fox. The Czech Conspiracy. A Phase in the 
World-War Plot. Second (Enlarged) Edition. London (Boswell Publish- 
ing Co.), 1938. Pp. 93 + 8 plates. 834 X 5% inches. 3s. net. [“Notes 
and References” of 32 titles.] 

Priest_ey, J. B. If I ran the B. B. C. National Association of Broadcasters, 
Washington, D.C. Pp. (of reprint) 4. [No date.} 

Reep, Louis S. Hospital care insurance and Social Security. Transactions of 
the American Hospital Association, 1938. Pp. (of reprint) 19. 

Rosrnson, G. Cansy. The Patient as a Person. A Study of the Social Aspects 
of Illness. New York (The Commonwealth Fund); London (Oxford Uni- 
versity Press), 1939. Pp. xiv + 423. 9 X 6 inches. $3.00. [Bibliography 
of 28 titles.] 

SELIGMANN, Hersert J. Race gainst Man. Introduction by Franz Boas. New 
York (G. P. Putnam’s Sons), 1939. Pp. xii + 248. 8% X 5% inches. 
$2.75. [Bibliography at the end of each chapter.] 

JAMes T. Freedom—its history and meaning. International Con- 
ciliation, No. 350, pp. 263-274, 1939. 

Stimson, Henry L. The basis of an affirmative foreign policy today. Jnter- 
national Conciliation, No. 350, pp. 255-262, 1939. 


. 
T 
Te 
W 
W 
Br 
Br 
Bu 
[D 
ay H. 
Hz 
Hi 
| 
Kr 
Lé 
by ta 
| ta 
Lo 
Nas 


RECENT LITERATURE 431 


Stimson, Henry L., Martin Consoy, C. Jessup, and C. Bur- 
LINGHAM. The embargo on arms to Spain. International Conciliation, No. 
348, pp. 117-138, 1939. 

Townstnv, Ratpw. The High Cost of Hate. San Francisco (Ralph Town- 
send, Box 347), 1039. Pp. 61. 8% X 5% inches. 15 cents (paper). 

Wison, Epwin B. How to study the social aspects of the depression. Journal 
of the American Statistical Association, Vol. 33, pp. 505-512, 1938. 

Woorter, T. J., Jr, and Erren Winston. Seven Lean Years. Chapel Hill 

(University of North Carolina Press), 1939. Pp. xi + 187 + 16 plates. 

8% X 5% inches. $1.50. [Bibliographic footnotes.] 


6. Economics 


Brown, A. J. Interest, prices, and the demand schedule for idle money. Ozford 
—” Papers, Number 2, May 1939, pp. 46-69. [Bibliographic foot- 
notes. 

Brown, E., H. Puerps, and G. L. S. SHackte. British economic fluctuations 
1924-38. Oxford Economic Papers, Number 2, May 1939, pp. 98-134. 
Burcu, Guy Irvinc. Denies existence of surplus for country as whole. Wash- 

ington Star, March 20, 1939. 

[Diccs, MARSHALL R.] Problems of banking and bank supervision. Excerpts 
from 1938 Annual Report of the Board of Governors of the Federal Reserve 
System. Washington, 1939. Pp. iii + 33. 

GENERAL Motors Corporation. The Dynamics of Automobile Demand. New 
York (General Motors Corporation), 1939. Pp. [10] + 139. 11 X 8% 
inches. 

Haut, R. L., and C. J. Hitcn. Price theory and business behaviour. Oxford 
Economic Papers, Number 2, May 1939, pp. 12-45. [Bibliographic foot- 
notes. } 

Harrop, R. F. Price and cost in entrepreneurs’ policy. Oxford Economic 
Papers, Number 2, May 1939, pp. I-II. 

Hirscu, JosepH. A study of the economics of pneumonia. The costs of di- 
agnosis and treatment of 625 cases in New York City. Public Health Re- 
ports, Vol. 53, pp. 2153-2174, 1938. [Bibliography of 109 titles.] 

Kinc, Wittrorp I. Wage rates in the general welfare. American Economic 
Review, Vol. 29, pp. 34-47, 1939. 

Léscn, Aucust. Die Bedeutung der Bevélkerungsbewegung fiir das Wirt- 
schaftsleben. Congrés International de la Population, Paris. T. VII. 
L’Evolution Démographique, pp. 78-84, 1937. 

Lorxa, AtFrep J. A contribution to the theory of self-renewing aggregates, 
with special reference to industrial replacement. Annals of Mathematical 
Statistics. Vol. 10, pp. 1-25, 1939. [Bibliography of 3% pages.] 

NationaL Economy Leacue. How to Balance the Federal Budget. A realistic 
appraisal of national finances. New York (National Economy League), 

1939. Pp. 33. 8% X 5% inches. 
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ScuraMmM, J. R. Cost analysis of scholarly periodical printing. Preliminary 
report of the Committee on Abstracting and Documentation of Scientific 
Literature of the National Research Council. Proceedings of the American 
Philosophical Society, Vol. 80, pp. 1-24, 1939. 

SECRETARIA DE LA Economia NACIONAL, Direccion General de Estadistica, 
Primer Censo Agricola-Ganadero 1930. Estado de Jalisco, Vol. II, T. 14. 
Mexico, 1938. Pp. 183. 1034 X 8% inches. 

Suacxie, G. L. S. The multiplier in closed and open systems. Oxford Eco- 
nomic Papers, Number 2, May 1930, pp. 135-144. [Bibliographic footnotes.] 

Stoan, Atrrep P., Jr. The creation of abundance. New York (General Motors 
Corporation), March 11, 1939. Pp. [8.] 

Situ, Epvcar W. Do our trade agreements benefit agriculture?—Yes. Broad- 
cast on Farm Forum Program, Schenectady, N. Y., March 10, 1939. Pp. 7. 

Vittecas, VALENTE. Live stock industries of Cochin China, Cambodia, Siam, 
and Malaya. The Philippine Agriculturist, Vol. 27, pp. 603-725, 1930. 
[Bibliography of 13 titles.] 


7. Education 


Committee (A) oF TEACHERS AND Rapio Epucators IN ASSOCIATION WITH 
THE EVALUATION oF ScHooLt Broapcasts, On10 STATE UNrversity, CoLum- 
sus, Onto. How to Use Radio in the Classroom. Washington, D. C. 
(National Association of Broadcasters), 19390. Pp. [22]. 9 X 6 inches 
(paper). 

Hinktz, L. E. An analysis of the translation service at North Carolina State 
College. State College Record, Vol. 38, No. 4, 1939. Pp. (of reprint) 13. 

Matter, Jutrus B. School and Community. A Study of the Demographic and 
Economic Background of Education in the State of New York. New York 
and London (The Regents’ Inquiry, McGraw-Hill Book Co.), 1938. Pp. 
xiii + 360. 8% X 5% inches. $3.50. 

Tayter, J. Lionet. Educational Foundations. Edited, with an Introduction, 
by H. Salmon. London (J. W. Sparks), 1930. Pp. 176. 8% X 55% inches. 
3s. (“Works by the late J. Lionel Tayler” of 14 titles and bibliographic 
footnotes. } 

Turner, C. E. Principles of Health Education. Second Edition. Boston (D. 
C. Heath and Co.), 1939. Pp. xvi + 335. 73% X 5% inches. $2.00. [Bib- 
ographic footnotes.] 


8. Ethnology, Cultural Anthropology, Travel and Exploration 


Bates, Datsy. The Passing of the Aborigines. A Lifetime spent among the 
Natives of Australia. Foreword by Sir George Murray and an Introduction 
by Arthur Mee. London (John Murray), 1938. Pp. xviii + 258 + 12 
plates. 8%4 X 5% inches. tos. 6d. net. 

Bernaccut, L. C. Saga of the “Discovery.” London and Glasgow (Blackie 
and Son), 1938. Pp. xv + 240 + 48 plates + 2 maps. 8% X 5% inches. 
10s. 6d. net. 
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Duccan-Cronin, A. M. The Bantu Tribes of South Africa. Reproductions of 
Photographic Studies. Vol. III, Section 1, Plates I-XL. The Nguni. In- 
troductory Article on the Nguni by N. J. Van Warmelo. The Ciskei and 
Southern Transkei Tribes (Xhosa and Thembu) by W. G. Bennie, and a 
select Bibliography by I. Schapera and W. G. Bennie. Cambridge (Deigh- 
ton, Bell and Co.), 1939. Pp. 57 + 40 plates. 1134 X 8% inches. ass. 
net (paper). [Bibliography of 14% pages.] 

Herskovits, MELvitteE J. The significance of West Africa for Negro research. 
oe of Negro History, Vol. 21, pp. 15-30, 1936. [Bibliographic foot- 
notes. 

Herskovits, Metvitte J. The significance of the study of acculturation for 
anthropology. American Anthropologist, Vol. 30, pp. 259-264, 1937. [2 
bibliographic footnotes. ] 

Herskovits, Metvirte J. The Ashanti mtoro: A re-examination. Journal of 
the Royal Anthropological Institute, Vol. 67, pp. 287-206, 1937. [Biblio- 
graphic footnotes.] 

Herskovits, MELvILLE J. Some recent developments in the study of West 
African native life. Journal of Negro History, January, 1939, pp. 14-32. 
[6 bibliographic footnotes.] 

Herskovits, MELVILLE J., and Frances S. Herskovits. Tales in Pidgin English 
from Ashanti. Journal of American Folk-Lore, Vol. 50, pp. 52-101, 1937. 

Keestnc, Fetrxx M. The Menomini Indians of Wisconsin. A Study of Three 
Centuries of Cultural Contact and Change. Memoirs of the American Philo- 
sophical Society. Volume X, 1039. Philadelphia (University of Pennsyl- 
vania Press), 1939. Pp. xi + 261 + 8 plates. 9% X 6 inches. $2.50 
(paper). [Bibliography of 4 pages.] 

Lerra-Ross, Sytv1a. African Women. A Study of the Ibo of Nigeria. Fore- 
word by Lord Lugard. London (Faber and Faber), 1939. Pp. 367 + 8 
plates + 2 maps. 8% X 5% inches. 15s. net. 

Locxtey, R. M. I Know an Island. London, Toronto, Sydney and Bombay 
(George G. Harrap and Co.), 1938. Pp. 300 + 33 plates. 8% X 5% 
inches. 10s. 6d. net. 

Macxaness, Georce [Editor.] A Book of the ‘Bounty,’ William Bligh and 
Others. London (J. M. Dent and Sons); New York (E. P. Dutton and 
Co.), 1938. Pp. xv + 326. 6% X 4% inches. [Bibliography of 3% pages.] 

Marguarp, L., and T. G. Stanpinc. The Southern Bantu. London, New York 
and Toronto (Oxford University Press), 19390. Pp. vii + 262 + 2 folding 
maps. 7% X 4% inches. $2.50. [Bibliography of 11 titles.] 

McKay, Heren M. [Editor.] The South African Drawings of William J. 
Burchell. Volume One. The Bachapins of Litaékun. Collotype of Re- 
productions with Descriptive Text. Johannesburg (Witwatersrand Univer- 
sity Press), 1938. Pp. xv + 21 plates. 14 X 10% inches. 42 12s. 6d. 

Puusy, H. St. J. B. Sheba’s Daughters. Being a Record of Travel in South- 
ern Arabia. With an Appendix on the Rock Inscriptions by A. F. L. Bee- 
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ston. London (Methuen and Co.), 1939. Pp. xix + 485 + 47 plates + 
1 folding map. 9% X 6% inches. 2is. net. 

Price, A. GRENFELL, with additional notes by Rosert G. Stone. White Settlers 
in the Tropics. American Geographical Society. Special Publication No, 
23. New York (American Geographical Society), 1939. Pp. xiii + 31 
+ 20 plates. 10 X 6% inches. $4.00. [Bibliographic references of 30% 
pages, and additional references on physiology and acclimatization in the 
tropics of 1% pages.] 

ReprieLp, Rosert, RALPH Linton, and Metvitte J. Herskovits. The study of 
acculturation. Africa, Vol. 9, pp. 114-118. [No date.] 

Suattuck, Grorce C., with the collaboration of JosepH C. Mar- 
caret M. Hivrerty, H. Sanpcrounp, and Samuet D. A 
Medical Survey of the Republic of Guatemala. Washington, D. C. (Car- 
negie Institution of Washington), 1938. Pp. xi + 253 + 2 folding maps. 
11% X 9g inches. $2.50 (paper); $3.00 (cloth). [Bibliography of 1% 
pages. ] 

Sicertst, Henry E. Yugoslavia and the XIth International Congress of the 
History of Medicine. Bulletin of the History of Medicine, Vol. 7, pp. 99- 
147, 1939. [Bibliographic footnotes.] 

Sicertst, Henry E. A Boerhaave pilgrimage in Holland. Bulletin of the 
History of Medicine, Vol. 7, pp. 257-275, 1939. [Bibliographic footnotes.] 


IV. SOMATOLOGY AND CONSTITUTION 
1. Anatomy 


Barsé, Anprft. Recherches sur l’Embryologie du Systéme Nerveux Central 
de l’'Homme. Preface by A. Souques. Paris (Masson et Cie), 1938. Pp. 
340. 10 X 6% inches. 250 francs (paper). [Bibliography of 17 titles.] 

BeLuetur, Francesco. Anatomia del Neonato. Preface by Giunio Salvi. 
Naples (G. U. F. “Mussolini Sezione Editorale”), 1938. Pp. [6] + 2%. 
9% X 7 inches. 30 lire (paper). [Bibliography of 163 titles.] 

Datco, Atsert M. Form and Causality in Early Development. Cambridge 
(The University Press); New York (The Macmillan Co.), 1938. Pp 
[7] + 197 + 2 plates. 8% X 5% inches. $3.50. [Bibliography of 6% 
pages. ] 

Encie, Eart T., and Pamir E. Smirn. The endometrium of the monkey and 
estrone-progesterone balance. American Journal of Anatomy, Vol. 63, pp. 
349-365, 1938. [Bibliography of 5 titles.] 

Gorpon, R. G., and R. M. Norman. Further observations on neurological ab- 
normalities in mental defectives. Journal of Neurology and Psychiatry, 
Vol. 1 (New Series), pp. 173-179, 1938. [Bibliography of 3 titles.] 

GtintHeR, Hans. Formprobleme an menschlichen Erythrozyten. Folia Haema- 
tologica, Bd. 37, pp. 306-320, 1928. 

Gtntuer, H. Die durchschnittliche Erythrozytenzahl des Menschen. Folia 
Haematologica, Bd. 46, pp. 275-280, 1932. 
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Howett, A. Brazier. Gross Anatomy. A Brief Systematic Presentation of the 
Macroscopic Structure of the Human Body. New York and London (D. 
Appleton-Century Co.), 1939. Pp. vii + 403. 9% X 6% inches. $6.00. 

Keyes, R. L. Anomalous fixation of the mesentery. Report of two cases. 
Archives of Surgery, Vol. 38, pp. 99-106, 1939. [15 bibliographic footnotes.] 

KrocMAN, Witton M., and Avotpn H. Scuuttz. Anthropoid ape materials in 
American collections. American Journal of Physical Anthropology, Vol. 
24, PP. 199-234, 1938. 

Lanier, RAyMonp R., Jr. An anomalous cervico-occipital skeleton in man. 
Anatomical Record, Vol. 73, pp. 189-207, 1939. [Bibliography of 12 titles.] 

Neat, Herpert V., and Hersert W. Ranp. Chordate Anatomy. Philadelphia 
(P. Blakiston’s Son and Co.), 1939. Pp. x + 467. 9 X 6 inches. $3.50. 

Norman, R. M. Some observations on the depth and nerve-cell content of the 
supra-granular cortex in normal and mentally defective persons. Journal of 
Neurology and Psychiatry, Vol. t (New Series), pp. 198-210, 1938. [Bibli- 
ography of 8 titles.] 

Oxxets, Haracp, and Eart T. Encie. Studies on the finer structure of the 
uterine blood vessels of the Macacus monkey. Acta Pathologica et Micro- 
biologica Scandinavica, Vol. 15, pp. 150-168, 1938. [Bibliography of 13 
titles. ] 

RotTHMAN, Davip. The endocranial course of the middle meningeal artery in 
American whites and American Negroes. American Journal of Physical 
Anthropology, Vol. 22, pp. 425-435, 1937. [Bibliography of 6 titles.] 

Rouvizre, H. Anatomy of the Human Lymphatic System. Translated from 
the French by M. J. Tobias. Ann Arbor, Mich. (Edwards Bros.), 1938. 
Pp. ix + 318. 103% X 8% inches. $4.00. [Bibliography of 768 titles.] 

Rouvitre, H. Anatomie Générale. Origines des Formes et des Structures 
Anatomiques. Paris (Masson et Cie), 1938. Pp. [4] + 192. 11% X 7% 
inches. 70 francs (paper). [Bibliography of 364 titles.] 

Sern, Georce A. The m. pectoralis minor in American whites and American 
Negroes. American Journal of Physical Anthropology, Vol. 23, pp. 380- 
419, 1938. [Bibliography of 32 titles.] 

Srmes, Kart A. Handbook of Microscopic Characteristics of Tissues and 
Organs. Cedar Rapids (Karl A. Stiles, Coe College), 1939. Pp. [6] + 
50. 11 X 8% inches. $1.50; discounts for quantity orders. 

Trorrer, Mitprep. Accessory sacro-iliac articulations. American Journal of 
Physical Anthropology, Vol. 22, pp. 247-261, 1937. [Bibliography of 5 
titles.] 


2. Physical Anthropology and Anthropometry 


Beyer, JoHANNA. Messbare Rassenunterschiede der Gesichtsabschnitte. Zeit- 
schrift fiir Rassenkunde, Bd. 9, pp. 180-183, 1939. [Bibliographic footnotes. ] 
BossHart, Hepwic. Anthropologische Untersuchungen im Engstligen- und 
Frutigtal (Berner Oberland). Inaugural-Dissertation. Archiv der Julius 
Klaus-Stiftung fiir Vererbungsforschung, Sosialanthropologie und Rassen- 


ates + 
Settlers 
on No, 
+ 3n 
30% 

in the 
udy of 
A 

(Car- 
maps. 
of 1% 
of the 
PP. 
of the 
tnotes.] 
Central 
8. Pp. 
tles.] 

Salvi. 
+ 229. 
abridge 
Pp 

of 6% 
ey and 
63, PP. 
cal ab- 
-hiatry, 
{aemo- 
Folia 


436 HUMAN BIOLOGY 

hygiene Ziirich, Bd. 14, pp. 1-194 + 21 plates, 1939. 

pages. 

CHAKRABARTI, N. Blood sugar of the normal Bengali and its relationship with 
some body measurements. Zeitschrift fiir Rassenkunde, Bd. 9, pp. 156-159, 
1939. [2 bibliographic footnotes. ] 

Coon, Carteton S. The Races of Europe. New York (The Macmillan Co.), 
1939. Pp. xvi + 739 + 46 plates. 9144 X 6% inches. $7.00. [Bibliography 
of 8% pages.] 

Count, Eart W. Some uses of coordinate geometry in craniometry. Zeit. 
schrift fiir Rassenkunde, Bd. 9, pp. 159-174, 1939. [Bibliography of 9 
titles.] 

von Ercxstept, Econ F. Rassenkunde und Rassengeschichte der Menschheit. 
Zweite umgearbeitete und erweiterte Auflage in zwei Banden. Erster Band. 
Die Forschung am Menschen. Siebte Lieferung (Bogen 48-53). Stuttgart 
(Ferdinand Enke Verlag), 19390. Pp. 96. 10% X 7 inches. RM. 7.50 (25 
percent less outside of Germany) (paper). [Bibliographic footnotes through- 
out. 

Francis, Cart C., and Peter B. Werte. The appearance of centers of ossifi- 
cation from birth to 5 years. American Journal of Physical Anthropology, 
Vol. 24, pp. 273-290, 1939. [Bibliography of 19 titles.] 

GERHARDT, Kurt. Zur Frage Brachykephalie und Schadelform.  Zettschrift 
fiir Morphologie und Anthropologie, Bd. 37, pp. 277-489, 1938. [Bibliographic 
footnotes. ] 

GrimM, JOHANNES. Schadelproportionen und absolute Grésse in der Prima- 
tenreihe. 2. Teil. Zeitschrift fiir Rassenkunde, Bd. 9, pp. 103-131, 1930. 
[Bibliography of 1%4 pages.] 

HrourtKa, Arés. Practical Anthropometry. Second Edition. Philadelphia 
(Wistar Institute of Anatomy and Biology), 1939. Pp. xiv + 231. 10 X 
7 inches. $3.50. [Bibliographic footnotes.] 

LunpMAN, B. J. Karten der Modulusindizes des Schadels. Zeitschrift fiir 
Rassenkunde, Bd. 9, pp. 177-180, 1939. 

Marer, Georc O. Tx. Anthropologische Untersuchungen im Bezirke Wolfstein 
des Bayrischen Waldes. Inaugural-Dissertation. Ziirich, 1938. Pp. 131 + 
2 plates. 9 X 6 inches. [Bibliography of 18 titles.] 

SCHLAGINHAUFEN, Otto. Untersuchungen iiber die Gesichtsform der Schweizer. 
Bulletin der Schweizerischen Gesellschaft fiir Anthropologie und Ethnologie, 
Jahrg. 15, pp. 26-30, 1938/39. 

Scnuttz, B. K. [Editor.] Verhandlungen der Deutschen Gesellschaft fiir Rassen- 
forschung. Band IX. Vortrage gehalten am 17. und 18. September 1937 
auf der 9. Tagung in Tiibingen. Sonderheft zum XV. Jahrgang des An 
thropologischen Anzeigers. Stuttgart (E. Schweizerbart’sche Verlagsbuch- 
handlung), 1938. Pp. [4] + 234 + 28 plates. 10 X 6% inches. RM. 
22.80 (paper). [Bibliography of 2% pages.] 

Srmmons, KATHERINE, and T. WrInGATE Topp. Growth of well children: 
analysis of stature and weight, 3 months to 13 years. Growth, Vol. 2, pp. 

93-134, 1938. [Bibliography of 109 titles.] 
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Sxerty, B. Zu E. W. Count’s “Note on Skerlj’s racial classifications.”  Zeit- 
schrift fiir Rassenkunde, Bd. 9, pp. 184-186, 1939. 

Sruart, Harotp C., and Staff. I. The Center, The Group under Observation, 
Sources of Information, and Studies in Progress. Studies from The Center 
for Research in Child Health and Development, School of Public Health, 
Harvard University. Monographs of the Society for Research in Child 
Development, Volume IV, No. 1 (Serial No. 20). Washington, D. C. (So- 
ciety for Research in Child Development, National Research Council), 
1939. Pp. xiv + 261. 9 X 6 inches. $1.75 (paper). 

Terry, Rosert J. Anthropology in Missouri—projects and problems. Proceed- 
ings of the Missouri Academy of Science, Vol. 1, p. 68, 1934-35. 

TroTTeR, Mitprep. The hair of the Arabs of central Iraq. American Journal of 
Physical Anthropology, Vol. 21, pp. 423-428, 1936. [Bibliography of 6 titles.] 

TrotrerR, Mitprep. A review of the classifications of hair. American Journal 
of Physical Anthropology, Vol. 24, pp. 105-126, 1938. [Bibliography of 2 
pages. ] 

Wuiracre, Jesstrz. Some Body Measurements of Texas School Children. 
Texas Agricultural Experiment Station. Bulletin No. 567. College Sta- 
tion, Texas, January, 1939. Pp. 61. 9 X 6 inches. [Bibliography of 44 

titles.] 

Wuson, D. C. Deficiency diseases in Kashmir. Lancet, Vol. 236, pp. 1019- 
1021, 1939. [Bibliography of 13 titles.] 

Wricut, Harry B. Anthropologic aspects of dentofacial deformities. Ameri- 
can Journal of Orthodontics and Oral Surgery, Vol. 25, pp. 218-234, 19369. 
[Bibliography of 28 titles.] 


3. Constitution 


Connotiy, C. J. Physique in relation to psychosis. Studies in Psychology and 
Psychiatry, Vol. 4, No. 5, 1039. Pp. (of reprint) 24. [Bibliography of 25 
titles. ] 

Greuticn, WILLIAM W., and Hersert Toms, with the collaboration of 
C. Twappte. A study of pelvic type and its relationship to body build in 
white women. Journal of the American Medical Association, Vol. 112, pp. 
485-493, 1939. [10 bibliographic footnotes.] 

Gintner, Hans. Die K6érperform der Eunuchen und Eunuchoiden. Endokrin- 
ologie, Bd. 21, pp. 98-111; 240-247, 1938. [Bibliography of 1 page.] 

Gintner, Hans. Anomalien und Anornaliekomplexe in der Gegend des ersten 
Schlundbogens. Zeitschrift fiir Menschliche Vererbungs- und Konstitutions- 
lehre, Bd. 23, pp. 43-52, 1939. [Bibliography of 10 titles.] 

Witty. 
Ein Beitrag zur Psychophysik der Typisierung. Archiv fiir die gesamte 
Psychologie, Bd. 97, pp. 181-188, 1936. 

Kircunorr, Hans. Nachweis von Verhaltenstypen an einem rassenpsycholo- 
gischen Material aus Altenburg in Thiiringen. Zeitschrift fiir Rassenkunde, 
Bd. 9, pp. 131-149, 1939. [Bibliographic footnotes.] 
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V. PHYSIOLOGY AND BIOCHEMISTRY 
1. Physiology 


ALLEN, Epcar, Cuartes H. Danrortu, and Epwarp A. Dorsy [Editors.] Sex 
and Internal Secretions. A Survey of Recent Research. Second Edition. Fore- 
word by Robert M. Yerkes. Baltimore (Williams and Wilkins Co.), 1939. 
Pp. xxxvi + 1346. 9 X 6 inches. $12.00. [Bibliography at the end of each 
chapter. ] 

Bratt, Esner, Paut J. Fouts, and Irvine H. Pace. Failure of electro- 
magnetically induced heat to increase renal efficiency. American Journal of 
the Medical Sciences, Vol. 196, pp. 340-343, 1938. [Bibliography of 13 titles.] 

Brocg-Rousseu, Dents, and Gaston Rousset. Le Sérum Normal. Propriétés 
Physiologiques. Paris (Masson et Cie), 1930. Pp. 630. 934 X 6% inches. 
140 francs (paper). [Bibliography of 3925 titles.] 

Brooxs, S. C. Osmotic effects of deuterium oxide (heavy water) on living 
cells. Science, Vol. 86, pp. 497-498, 1037. [4 bibliographic footnotes.] 
Brooks, S. C. The chemical nature of the plasma membrane as revealed by 
permeability. American Naturalist, Vol. 72, pp. 124-140, 1938. [Bibliography 

of 30 titles.] 

Brooks, S. C. Penetration of radioactive ions, their accumulation by proto- 
plasm of living cells (Nitella coronata). Proceedings of the Society for 
Experimental Biology and Medicine, Vol. 38, pp. 856-858, 1938. [3 biblio- 
graphic footnotes. ] 

Brooxs, S. C. The penetration of radioactive potassium chloride into living 
cells. Journal of Cellular and Comparative Physiology, Vol. 11, pp. 247- 
252, 1938. [Bibliography of 7 titles.] 

Cannon, WALTER B. The Wisdom of the Body. Revised and Enlarged Edition. 
New York. (W. W. Norton and Co.), 1939. Pp. 333. 8% X 5% inches. 
$3.50. [Bibliography at the end of each chapter and “List of Publications 
from the Physiological Laboratory in Harvard University” of 53 titles.] 

Cuamsers, Ropert. Structural and kinetic aspects of cell division. Journal of 
Cellular and Comparative Physiology, Vol. 12, pp. 149-165, 1938. [Bibli- 
ography of 21 titles.] 

Du Bots, Evucene F. Heat loss from the human body. Bulletin of the New 
York Academy of Medicine, Vol. 15, pp. 143-173, 1939. [Bibliography of 
22 titles.] 

Encie, Eart T., and Rocer C. Crarts. Experimental uterine bleeding in monk- 
eys following a single injection of various estrogens. Proceedings of the 
Society for Experimental Biology and Medicine, Vol. 39, pp. 564-568, 1938. 
[Bibliographic footnotes.] 

Hersu, A. H. On the order of relative growth intensities. Science, Vol. 87, 
Pp. 237, 1938. 

Kinc, Heten Dean. Life Processes in Gray Norway Rats During Fourteen 
Years in Captivity. American Anatomical Memoirs No. 17. Philadelphia 
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(Wistar Institute of Anatomy and Biology), 1939. Pp. 72 + 2 plates. 
10 X 6% inches. $2.00 (paper). [Bibliography of 534 pages.] 

LeatHeM, J. H. Effects on blood pressure of injections of urine extracts of 
normal and hypertensive individuals. Proceedings of the Society for Ex- 
perimental Biology and Medicine, Vol. 38, pp. 546-548, 1938. [Bibliographic 
footnotes. ] 

Luck, JAMes M., and Victor E. Haut [Editors.] Annual Review of Physi- 
ology. Volume I. Stanford University P. O., Cal. (Annual Reviews, 
Inc.), 1939. Pp. vii + 705. 83% X 6 inches. $5.00. [Bibliography at the 
end of each chapter.] 

McCottum, E. V., Orent-Kertes, and Harry G. Day. The Newer 
Knowledge of Nutrition. Fifth Edition Entirely Rewritten. New York 
(The Macmillan Co.), 1939. Pp. ix + 7or. 8% X 5% inches. $4.50. 
[Bibliography at the end of each chapter.] 

Ricuter, Curt P. Salt taste thresholds of normal and adrenalectomized rats. 
Endocrinology, Vol. 24, pp. 367-371, 1939. [Bibliography of 3 titles.] 

Ricuter, Curt P., and Bruno Barevare, Jr. Persistence of the 4 to 5-day 
activity cycles in vitamin A deficient rats with constant cornification of the 
vaginal epithelium. Endocrinology, Vol. 24, pp. 364-366, 1939. [Bibli- 
ography of 4 titles.] 

Simonnet, H., and M. Rosey. Le Corps Jaune. Etude biologique, clinique et 
thérapeutique. Preface by L. Portes. Paris (Masson et Cie), 1939. Pp. 
171. 9% X 6% inches. 50 francs (paper). [Bibliography of 13 titles.] 

SrmpKins, R. Brooxs. The Basic Mechanics of Human Vision. London (Chap- 
man and Hall), 1939. Pp. viii + 228 + 8 plates. 8% X 5% inches. 12s. 
6d. net. 

STEPHENSON, Marjory. Bacterial Metabolism. London, New York and Toronto 
(Longmans, Green and Co.), 1939. Pp. xiv + 301. 8% X 5% inches. 
$7.50. [Bibliography of 51 pages.] 

Van Dyke, H. B. The Physiology and Pharmacology of the Pituitary Body. 
Volume II. Chicago (University of Chicago Press), 1939. Pp. xiv + 
402. 9 X 6 inches. $4.50. [Bibliography of 84% pages.] 


2. Senescence, Senility and Longevity 


Ascnorr, Lupwic. Zur nomalen und pathologischen Anatomie des Greisen- 
alters. Berlin and Vienna (Urban and Schwarzenberg), 1938. Pp. 116. 
9 X 6 inches. RM. 2.50; (25 percent less outside of Germany) (paper). 
[Bibliographic footnotes throughout.] 

Bastat, P., and G.-P. Dociiortt. Physiopathologie de la Vieillesse et Intro- 
duction a I’Rtude des Maladies des Vieillards. Paris (Masson et Cie), 
1938. Pp. 235. 9% X 634 inches. 50 francs (paper). [Bibliography of 
44 pages.] 

Encie, Eart T. Male reproductive system. Chapter 15 of Problems of Age- 
ing, edited by E. V. Cowdry, Baltimore (Williams and Wilkins Co.), 1939. 

Pp. 434-458. [Bibliography of 2%4 pages.] 
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Howarp, L. O. The ageing of insects. Chapter 3 of Problems of Ageing, 
edited by E. V. Cowdry, Baltimore (Williams and Wilkins Co.), 1939. 
Pp. 53-70. [Bibliography of 2 pages.] 

IncLe, Lester, THELMA R. Woop, and A. M. Banta. A study of longevity, 
growth, reproduction and heart rate in Daphnia longispina as influenced by 
limitations in quantity of food. Journal of Experimental Zoology, Vol. 76, 
PP. 325-352, 1937. [Bibliography of 11 titles.] 

Topp, T. Wrncate. Ageing versus infirmity. Scientific Monthly, Vol. 46, pp. 
545-550, 1938. [19 bibliographic footnotes.] 

Topp, T. Wrncate. Skeleton, locomotor system and teeth. Chapter 11 of 
Problems of Ageing, edited by E. V. Cowdry, Baltimore (Williams and 
Wilkins Co.), 1939. [Bibliography of 5% pages.] 

Topp, T. WinGate. Ageing of vertebrates. Chapter 4 of Problems of Ageing, 
edited by E. V. Cowdry, Baltimore (Williams and Wilkins Co.), 1939. 
Pp. 71-82. [Bibliography of 1% pages.] 


3. Biochemistry 


Bonnet, R., J. Fourner, and Tu. Terrorne. Action des substances oxydantes 
et réductrices sur le métabolisme azoté. II. Les anti-oxygénes: pyrogallol 
et hydroquinone. Archives Internationales de Pharmacodynamie et de Thér- 
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